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OBAPTEt 


mBOWCTIOIt 

-wnit  wqrk  iaaorltieB  tHe  b«s«  aetrlrsad  addition  at  erganls 
oompoondB  haTlng  a brdrozjrl  gfoup  to  fltto*oehloro«tlianaa,  <ar 
"fluaEoBleriiiB”,  aa  ttaf  ars  dmlgaated  for  trsvitr  in  ttiia 
diaeusaion.  Ililfl  raaotien  la  Intaraating  froa  a nuabar  of  riaa- 
pointai  tbt  MMbaniM  la  not  oocaon  and  offara  a ausbar  of 
theoretloal  oonaldaratioaa,  BBTeral  uaea  for  tba  produota  bara 
bean  propoead  euid  tba  atbars  formad  are  uaaful  intanaadictsa 
for  tba  leodoetira  of  rariou  ocoipoimda  oontainloB  fluoriaa. 

nia  addition  of  aleobola  or  pbenola  to  eiafina  in  tba 
preaenoe  of  a basie  oatalpst  la  an  exanpla  of  a nuoleophiile" 
attaek  on  tba  oarbon-oarbon  double  bond,  and  sa  snob,  oon- 
traata  to  the  ordinary  additlona  to  olaflna  that  are  aatalyted 
by  aeidB  and  therefore  Initiated  by  an  aleetropbille  attaok 
of  tba  bydroean  ion  or  aoma  otbar  aleotron  aaoeptor.  Tbaaa 
Wo  type*  of  addition  nay  ba  illustrated  by  the  follminc 
aquationa  of  eall  knee  additions  to  tba  oarbon-oarbon  doobla 
bond. 

‘noaleophllle  hera  la  uaad  In  the  aenee  that  a nocleopbllle 
reagent  la  one  that  donataa  to.  or  abazae  Ita  alastrona,  with 
an  elaatron  defialaat  reaetlon  oantar. 
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II.  Suoleopbllio  attaok 
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It  ua  b*  SMB  Uwt  In  Z tba  ialtlal  attaok  la  dlreoteA 
at  tba  sleetroa  rlob  oarbon  atca  and  tharafcra  faotora  that 
anhanoa  thla  oondltlon.  auoh  aa  tha  IndoetlTa  or  polarising 
effoot  of  aiibatltuanta  pcoaota  this  raaotlon.  In  II  tha  attaok 
la  br  the  naeatlTO  Ion  and  It  aeafca  tbs  elaotron  daflolent 
atoB  aa  a raaotlon  aantar,  therefore  faotoxe  dasreaslng  the 
elaotron  Oanaltr  on  a glren  oarbon  aton  favor  tbs  attaabaant 
of  a nitolao^illlB  reagent.  The  raaotlon  aboen  la  tbe  tfpe 
known  aa  ojranoatbflatlon.  and  le  oonaldered  a special  tfpe 
of  tbe  Mlobael  oondansatlon.  wherein  nuolsophllle  reagents 
add  to  tl»  double  bond  of°c  unsatoratad  ketones, «.balo  aolds 
etc.  ISia  ojrano  group  aide  In  tbe  polarization  of  tbs  oarbon- 
earbon  double  bend  aa  does  tbe  earboorl  okjrgan  in  a Mlobael 
tjrpe  eondeoeatlen. 


la  seneral.  It  boB  b«es  found  that  atbenee  t»Tlne  t»e 
fluoiln*  stomi  attaebad  to  ona  oorbon  uaderge  nualeopbllle  addi- 
tiona  to  tba  eaTboo  to  wbleb  tba  riuecinea  are  attaehad.  It 
•uat  bbarafoTo  be  aaaiaad  tbat  tba  affaet  of  tba  fluoride  Is 
to  deoreasa  tba  anilabUlty  of  alaetrons  aronad  tba  s-rboii  to 
•blob  tbsf  ars  attaobed  to  eueb  an  extant  that  thla  anrbon 
oust  be  reletiTaly  poaltiTelf  ebarsed.  ttla  final  effect 
might  be  due  to  a nanber  of  operational  oauses,  As  relatlTa 
aleolfoaeBatlritp  or  tba  eleotron  atOaotlng  ivopettiaa  of  tbe 
balogaaa,  pertloularlp  floorlne,  la  «oLl  recognized,  as  Is 
an  affaet  opaiating  in  tbe  opposite  diraetion,  that  of  tbe 
tandaoer  for  tbs  onsbared  elaotrons  of  tbe  balogon  to  oon- 
tribute  to  partial  docble  bond  obamster  of  tbs  earbon- 
balogen  bond  In  resaabse  atruotureo.  This  aaeond  effeot, 
tbougb  pestalated  to  explain  tbe  o-p  dlreotlng  infloenoe  of 
balogen  atteobad  to  a benesne  ring,  is  not  neeeeaarllp  defln* 
itiTolp  opsratiTa  in  tba  present  ease,  nor  is  tbe  soBospt  of 
polarization  of  tba  doable  bond  br  tba  InduotlTS  effeot  of 
tbe  balogen.  It  ses/ee  rabaonabla,  ratbar,  tbat  tbe  fluorine 
atoms  do  deoTsese  tba  slaotron  deualtf  around  tbe  eorbon  in 


th«  anaotiTntfli  BOlaaula  and  t aotimtloii  or  polarization 
ooours  nltli  tba  approaeh  of  tba  oagatiTalf  ehargad  addandiM. 

na  direotlTa  and  aetiTetlng  affeeta  opar  ting  In  addl- 
tiona  to  tha  fluorotleflna  ara  oertalnlr  not  aa  easilr  atsted 
aa  tha^  oriantatlon  of  tba  oagatl-ra  ion  tba  aUple  al'<a- 
trwarlo  ebift  prepoaed  for  tba  Hiobaal  raeatlon.  Alao,  In- 
fluanee  of  tbeaa  affaata  aill  be  eoapliontad  bf  tha  joraaenoa 
af  diaalmilav  atooa  on  the  oarbon  other  tbab  that  bearing  two 
fluorine  atone.  Addition  of  an  aloobol  to  tatrafluoroatbana 
can  of  oouraa^  giro  onljr  one  final  aionoaUc^f  produot.  Ittara* 
fora,  for  tba  porpoaa  of  tbia  InTaatlgotion,  three  unajiDBetrl- 
oallf  aubatitutad  flaoroataloroatbeaaa,  CTjaCTOl,  Cfpaoclj  and 
aFjbCBOl  ware  aalaatad.  niMa  olefine  will  give  atruaturallf 
iacoarlo  atbara  depending  on  tba  dlraetlon  of  addition. 

Tariation  in  tba  atruatura  of  the  addandon  ahould  alao 
exert  an  appcaolable  inflaanaa  on  tba  ooursa  of  a raaetlon  of 
tbia  tfpa.  With  tbia  In  alnd,  a aariea  of  tba  lower  aleoboU 
with  inaraaalnglT  branebed  atruetorea,  aathfl,  atbfl,  iao- 
propfl  andtartbutrl.  wae  shoaaa. 

Tbia  aalaotioa  of  raaatanta  abould  giro  a pioture  of  tba 
diraetlTa  rolatlonahlp  of  floorlna  and  ohlorlne  and  tba  eta- 
billtf  and  raaetiritr  of  tba  raaultlng  produeta  ahould  help  to 
elarifr  tba  unoaual  and  aoBetinsa  quite  oaexpaatad  proparttea 
floorlna  laparta  to  otbarwlaa  oosmon  and  weH-kaewn  organis 
atruo tores, 

AbUa  not  a eonaidaretion  of  this  raaaureh,  aoae  aantlon 


mas  of  t&e  poBsitla  asas  of  the  asapounde  produeea. 

MaBee  esd  Belt  have  Basge^:tea  the  etbexe  from  adaitioa  of 
the  pheaolB  as  beat  transfer  fluids,  dlaleotrio  media;  the 
mere  stable  t^pee  may  find  some  use  as  lubzleants  or  ae 
addltlTes  for  lubrleaata.  The  alJtrl  ethera  here  been  used 
aa  Tsloable  Intermadiatea  for  preparation  of  a nlde  Tarletr 
of  fluorine  ecn^ounds,  partloularlf  the  derlTatlres  of 
fluoroohloroasetlo  sold.  Although  the  medlolnal,  Inseatlol- 
dal  and  baoterloidal  posslbllitiea  of  these  eoepeunds  hsTe 
not  been  reported,  bobs  of  their  properties,  for  instanoe, 
tiie  enhaneed  reaatlTltr  of  fluorine  atome  attached  to  an  ether 
linkage,  «ould  warrant  further  InTsstlgation, 


OHAPTIB  n 


FRXPARATZON  07  KATBiXUS 

Tlia  fluoroehlorostheaee  nara  obO*  by  Aahalogsiiotloo  or 
do&rdro&aligenatleB  of  the  eorrasponaiae  satuzatad  ooapoua^. 

irlf  luorooblOToatlMn*,  072  * C701  was  proOuoad  b7  fle- 
balogeoatlon  of  ltl|2>trlfluoro>l,2,2>txloblorost&a£o,  Freoa 
113,  auppllad  bj  Klbotio  Obaaioala  Oo.  Tbo  olefin  *ao  redls- 
tUlad  before  naa, 

l,l-Olfiuoro>2,2>dlobloroabhana,  0?2  ‘ CCI2,  was  praparad 
bj  two  aetbodai  1)  dabalosanatlob  wltb  zlns  of  a l,l-dlflaoro> 
1,2,2,2-tatraobloroatbana,  Oanetroa  131,  supplied  bj  Oeneral 
Obaoloal  Ooapaor  and  2)  bf  tbsmal  dabjdrooblorinatloa  of  1,1- 
dlflaere-l,2,2-CFlabXorostbabe,  a produot  of  tbs  fluorinatlen 
of  pentasbl(»oatbana  b;  entiisonf  trll'luorlda.  Hathod  (2)  is 
deeoribad  tj  Euaklas^,  Olafia  prspared  tap  the  latter  oetbod 
waa  waabad  free  of  diaeolrad  bfdrogan  obloride  and  distilled 

l,141flBoro-2-ebloroatbena,  OF2  * OBSl,  waa  ^spared  bp 
bp  dabaloBenation  with  zino  of  l,l-dlflaoro-l,2,2-trlobloro- 
atbane  ivodueed  bp  f luorlnatlon  of  pentaabloroatbaoe  with  ao- 
tlaonp  trifluorlda. 

Hethpl,  etbpl  and  Iso-iroppl  eloobole  were  from  regular 
laboratoip  sapplise  and  were  aobpdrous  naapt  wbara  Indioatsd 
in  tba  indirldual  prepaiatlons.  Tert-butrl  aloobol  was  aap- 
plled  bp  Ooiiabia  Organlo  Obemloals  Oompanp, 

6. 


7. 

Fliacol  of  raagsat  grade  freii  Oeaerel  Obaoicsl  OoBpanj  sod 
praotioiLl  grade  froa  Bastmea  Kodak  Ooa^aor  nare  both  uoed  ia 
the  praparstiena.  Do  Objeotloaable  lapiirltlaa  ware  anoouatra- 
ad  In  the  proa  tiael  grade  of  Baatskan  Kodak  aoaipaiijr» 

keatooe  uaed  aa  a aolreat  was  reagent  grade  auppllad  bp 
Ualllnkrodt  Obemioal  worfca. 

Botaasla  hpdroxlde  of  ^eagagt  grade  la  pellet  fora  and 
aaaaplng  EOE  aaa  uaed  to  •'■ike  alooholatae  where  anhporoktf 
oondltlone  ware  sot  maintained. 


OH..PnB  III 


unsote  or  anaitsis  ahd  EDarririOATioii 

Balogea  detarsinatlouB  reported  in  Ula  work  were  oarrled 
oDt  tjr  desoapoalng  tbe  eampooed  with  aodloa  in  iBopropj'l  el- 
eebol  asoordlng  to  the  aethod  desorlbed  hr  OBdeeler^f  with 
eubeequent  tltretlon  of  shlorlde  loo  br  the  Tolhard  aethod. 
Fluoride  ion  wee  deternlned  on  an  aliquot  portion  of  the  de> 
ooapositlon  eolution  bp  the  lead  ohloroflooride  aethod  deaerib> 
ed  hr  Ulllert  Bunt  and  UeBaa}*  a moditloatlon  of  the  oethod  of 
Henler^  and  of  Hoffoan  and  Luodell^. 

The  deoooposltion  oethod  for  halogao  deteraination  de- 
eoribed  hr  KiBball  and  nifte^  InTolTing  heating  of  the  easple 
with  aetalllo  potaealuo  in  a niekel  boob  and  aeparation  of 
fluoride  ion  bf  a oodifieetion  of  the  dletlUatlon  proeedure 
giran  hr  Buokabari  Weloh  and  Uetlei?  wee  oaad  to  aooe  extent 
during  tbe  flret  period  of  thie  work.  SewiTar,  theea  pr^ 
eeduree.  though  found  to  be  dependable  and  aaouratef  are 
lengthr  and  the  required  apparatus  was  not  readilr  aTallabla 
at  all  tloae. 

Bafraotiva  indleee  ware  dataroined  hr  saana  of  an  Abba' 
rafraotooeter  oalntalnsd  at  constant  taoparature  br  eirou- 
latlng  water  through  tbe  refraotooater  froo  a eenetant  tau- 
parature  bath,  white  light  waa  used  as  a sonrea  of  llluitln- 


9. 

A Oajr-Lussao  tfj>e  modified  to  ioolud*  sd 

evaporation  «ap  fitted  Hltb  a ground  glaea  Joint  »aa  uaed  to 
detaratlne  dennitles.  The  p^onoeeter  «as  earafully  oallbratad 
and  bad  a Tolume  of  A.7B32  al.  Detauinatlona  of  tba  denaltf 
of  a given  Batarlal  were  aada  at  tba  — tine  aa  deternlna- 
tlon  of  tbe  refreotlve  Index  and  with  use  of  tbe  earn  oen- 
atant  teapereture  Iwtb.  Thla  praotlea  aided  In  reduelng 
arroca  in  valuae  far  molar  refraotlona  oalonlatad  fr^  tbe 
loreotB~I,orant  formula, 

Taluos  of  arlar  refraotion  from  tbls  fanaala  are  liatad 
ae  observed  valuaa;  eoloulated  values  eera  obtained  bf  addi- 
tion of  tba  appropriate  oonatanta  given  for  tbe  refroetlvltr 
of  tbe  oonstituantb  atoms  and  struotoral  features  to  Lange^, 

Tempexaturee  reeorded  for  tbe  boiling  points  are  unoor- 
rested.  Preeaurea  beloe  10  am.  were  measured  bf  a Ifelaod 
^oge  purebssad  from  tba  Oelentiflo  Supplf  Companr^  Fress- 
ores  of  10  to  150  am.  were  measured  bf  a zlsmerll  gauge) 
preeeuree  exceeding  IJO  m.  were  meaeured  bp  a simple  open 
end  manometer. 

Koleeular  weight  deteimlnatloas  of  low  boiling  ecapounde 
were  made  bf  tbe  Tlotor  Msfer  raetiiod. 


OHU>TSl  IT 


Rmsi  car  thk  LiTEunsx 

Alkfl  stMca  eocMlnlog  fluorln*  and  at  tlie  gaaanl.  tjv* 
frodusad  br  tw  addition  of  aleobols  to  flaoroableroeiaflaa 
wapa  obtained  by  wapt*^*^’^®'^**  In  1899  bT  tta  aetlon  of  al» 
oobolle  aauatlo  or  oetallla  aarbonata  on  polyfluerobaleathaaea> 
»ph<«  piooaae  iraa  adopted  and  aodiflad  by  Oovlandf  Reaautly 
in  ttieaa  IJiboratorlaa  a further  study  aai  awde  of  the  prep* 
aratlon  of  fluoroathara  froa  aatoratad  oonpoondef^ 

In  19di  Hanford  and  Sldiby^  reported  the  foiaatlon  of 
ethara  by  Ua  addition  of  aloohola  to  fluoroBleflna  In  the 
Iitsasnoe  of  a basla  eatalyat.  Tbsy  added  ethyl  alaohol, 
dodeoyl  elaobol,  atfiylane  slfahl,  pbanol,  oalloloea  and  oyalo* 
hezanol,  each  to  one  or  aura  of  the  folloulns  olafinas  tetre- 
fluoroathana,  trlfluoroahloroathane,  and  l,l*dlfluoro-2-ohloro> 
athena.  Ibelr  raaetlone  «are  oarrlod  out  in  an  aotoelaTa 
under  autogoiona  preaanre  and  usad  the  alkoxida  produoed  by 
the  aetlon  of  netalllo  aodlna  on  the  eorrearohdlne  alaohol. 

In  february  of  1948  Ulllar,  yager  and  orisuold^  report- 
ed the  addition  of  Bathyl  aloobol  to  tetraflaoroethane,  trl- 
flooroobloroethana  and  l,l-dlfluoro-2,2-diehloroethana.  Ihaf 
found  that  tbaLO  nddltlone  proeeedad  aatlafagtortly  In  glaaa 
apparaMa  ot  atBoepbarlo  preaeuroa 
10. 


A f<m  Bontbs  later  Parb,  Tall,  laa  and  Laeic'^T^^  reported 
tbe  addltloae  of  aethrl,  etbrl,  ^propTl,  ,ls2-proprl  end 
j-totrl  aleohola  to  'CriflBoroabloroatbaaa.  Oier  fooad  that 
aabrdrous  eeadltiona  were  UAHeeasearf  for  tbass  partlsolar 
addltlooj  and  that  potaaalon  bjrdroxlde  dlaaolvad  In  tbe  aloo- 
bol  being  iiaed  msaaatlnfaotorr  eatalrat  and  prodoeedi  etbars 
In  good  field, 

MaBae  and  Bolt^  produoed  a nuabar  of  arylpolfbaloetbrl 
etbera  of  tbe  type  ivarlonaly  reported  by  Banford  and  Rigby 
by  reaotlon  of  tbe  laatallls  arylozides  «ltb  the  appropriate 
aatoreted  polybaloalkanea , Ibalr  aetbod  of  aapcratloo  of  tbe 
etbera  InTolrad  etceje  dUtlUatlon  froa  e atroogly  aUcallne 
aelution  and  they  obtainad  botb  the  eaturated  ooapound  and  a 
dabydrobalogenatlon  prodoot,  tbe  pbenylpolytaaloTloyl  ether, 
froa  tbe  reaotlon  of  l,2-dlehloro>l,l-dlflooroetbana  and 
aodluB  pr.anaxlda,  Shay  ware  able  to  dahydrofloorlnate,  undar 
asre  Tlgorooe  eondltlona,  the  ether  C^njCOTgOtlais  obtained 
fron  aodluB  phenozlde  and  l,2,2>trlebloro>l,l-dlflnereetbana. 


oaAmR 


ADDITIOHS  OF  ALCOBOI^  AXD  raZXCa.3  TO  FIHOROOI^FIIE 


A.  SllSuaalOB 

Qiese  rsaetlonst  as  has  bean  polntsO  out  in  the  lutfodus* 
ties  to  this  sort,  are  base  catalysed  and  are  thought  to  be  at- 
tacks by  aoolsophillo  reagents  on  the  fluorooleflns.  If  the 
fluorodeflo  la  aymetrleally  substituted,  than  May  one 
produst  Is  possible,  regardless  of  the  oarbon  atea  to  ehioh 
tbs  aloeholate  radieal  addsi 


If,  hoeeier,  the  f]u<a’C’Clefins  la  unaynBatrlsal,  than  foma- 
tlon  of  eltiier  or  both  of  teo  possible  staruoturaUy  laoaerlo 
etbsre  any  taka  place,  dependlns  on  the  relative  induced  or 
pemanent  positive  ebarge  on  the  tiio  oarbon  atoas.  For 
axaaple,  In  the  addition  of  aleebols  to  trifluoroohloroetbenes 
1 

CFj  ■ OFOMaK-:;^ 
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12, 


13. 


Joroetlon  of  1 vequlrM  tbat  tbe  oulioa  Maiiag  two  fluo> 
ria«  atoas  be  ralatiTal;  poaltira,  alaoa  tbe  addition  la  bf 
tbe  osgatlTalf  obeseed  aleoholata  radloal,  wbila  IZ  would 
require  tbe  oarboa  beariii«  one  floorlse  and  oae  ehlorlae  be 
rolatlreljr  poaltlre. 

Tbe  olefioe  obosen  for  thla  work  were  all  unefiBetrleal 
and  contained  tM  Cfgs  ,;reup  wltb  eubetitution  of  ooobina- 
tlone  of  fluorine,  eblorina  and  bfdrogen  on  tbe  other  earboo 
aa  foUowai 


Actually,  with  tbeae  olefine  undw  tbe  eondltiooe  atudled 
and  with  oon:;idetable  Tarlntioa  In  atruetura  of  the  adding 
partiele,  addition  was  In  all  aaeee  to  the  oarbon  bearing 
b«o  fluorine  atone.  Uiie  oould  not  hare  been  predicted 
free  tbe  cTldanda  of  addition  of  otber  ccopouads  to  un- 
eyoffietrloal  fluarobleflos.  In  tbs  addltlca  of  prlaary 
aBlnss,  wMoh  prneuabbly  fora  aeoondary,cc  .ct  dlbaloeoinee 
that  ere  sobseqnently  hydrolysed  to  N-substltuted  anldee, 
one  or  both  posaible  products  are  fomed,  depending  on 
reaction  eondltlone. 
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addition  of  ajolnes,  that  ocapound  IT 
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■«8  the  onl7  eolae  produoed  at  low  tamperaturea,  and  th=t 
both  III  and  17  war#  aade  when  the  paaotloo  waa  run  at  elara- 
tad  teaiapataree,  Okrioutly  then  an  Inopease  In  teoperatore 
ia  a f:>otQr  in  aotlTatlon  of  the  poaalble  reaetlon  oanters. 

nererthelesa,  a aide  Tariatloa  in  teopatatura  of  reae> 
tlon  of  alaobola  with  fluoroBlaflna  {o-8o°  In  tha  addition  of 
atfcrl  alcohol  to  OTj  = CTCl)  {®oduoad  only  one  ether,  ixafthep 
Taplationa  ia  aondltiona  of  the  aloohol  edditlona  ape  oobjU- 
oatad  bjr  the  foraation  of  pol7alkox7  ooapoonda  and  also  by 
daoonipaaltloa  of  sosa  of  the  atbsra,  but  epaa  la  thaea  oases, 
no  ^oduots  or  fragseats  aare  Identified  that  oonld  hapa 
0000  frofi  the  direction  of  addition  as  shown  to  produoa  ooa* 
pound  11. 


The  ripat  report  of  the  addition  of  aleohole  to  fluoro> 
Bleflna  was  oade  in  1946  when  Hanford  and  Iilgby3  ware  issosd 
a patent  on  additions  to  or2WOI’2  and  C72*CB31.  sobs  nonths 
after  the  Inpeotlgotloo  la  thie  lobon’.topy  of  the  addition  of 
organlo  soleoules  to  flooroBlaflu  «ae  initiated,  Hiller, 
legep  end  Qrlewoldl3  showed  that  sethanol  added  to  Cr2wCfCl 
OT2*OOl2  to  glT*  ethers  of  the  type  OHjOOF2<5Hl2’ 
After  a auaber  of  aloohols  had  been  added  to  eerepal  fluoro- 
ehlopoBlsfina  in  this  Laboratory,  Papk.et  al^^publielted  a 
paper  on  tha  joraparatlon  of  the  ethers  obtained  by  adding 
oethanol,  ethanol,  n-  and  lao-i*opnnol  and  n-bntanol  to  072*0701, 


1$. 

It  was  felt  tbct  ttttsa  raports  ware  net  of  auffieieat 
aoeps  to  Interfere  with  the  meant  Ineaetleatlon,  tba  goal  of 
wbioh  was  to  studf  tbs  affaot  of  struotura  of  both  aleobol 
and  fluocoBlefln  on  tba  node  of  addition  and  the  prepartlas  of 
tbe  atbars,  rurtbarnore,  it  was  felt  that  aore  oara  ebould  be 
taken  in  tbe  proof  of  etroeturs  of  tbe  resultiag  eoapounda 
and  in  tba  aaperation  and  Identifloatlon  of  {reduots  otbar  than 
tbe  aatoratad  stbara,  'Die  onljr  ivoduots  rsportad  bf  prerious 
InToa  tlgatore  ware  tbe  ooiraspoodlng  eaturated  aonoaUcoxjr 
sonpeundB, 

Ibarefora,  tbe  studf  of  tbe  addition  of  oetbanol,  stbanol> 
lBO«propanol  and  tart-butanol  to  OPgaoroi,  OFgsCHDl.and  CFjaOClj 
was  oade.  It  is  kncam  that  tbs  substltation  of  Batbjrl  groups 
for  bjrdrogen  atoM  in  gMtbnnol  eaiisae  an  Inoreasad  oonoentra- 
tlon  of  eleotrona  around  tbe  ezrgan  atca  thus  inorsasing  tba 
baiio  properties  in  tbe  order  OH^OB  < CgB^OH  < <. 

O^BjOU.  It  was  thought  that  this  rarlation  in  j^opartf  olght 
■ffeot  both  the  diraotion  of  addition  as  well  as  tto  stabil- 
ity of  tbe  resulting  etber. 

Die  olefins  were  oboaen  because  ebey  are  tba  aoet  easily 
prepared  ooopounds  that  would  illustrata  the  effeot  of  Tarla- 
tions  of  groups  on  one  of  tbe  oarbon  atonis.  Also  it  was 
felt  that  stbers  laede  frcn  tbaa  would  be  relatively  stable, 
lutrafluoroatbylens  waa  not  Ineiuded  slnoa  It  bas  a low  boil- 
ing point  (-S0°)  and  would  give  only  a single  saturated  etber; 
furtbemore,  ite  ptfopertles  had  been  Invaatlgatad  rather 


16. 

ooapletsljr  ^7  tlw  au  Pent  Ocoipuy.  nie  caefin  07«CBP  voulA 
ban  bean  Intsreetlflg  to  stui?  bnt  ao  satlafnetorj  aatbods 
ban  been  denlopad  fez  Its  preparation  and,  in  addition,  it 
ma  tbottght  tbat  taxis  ooDpounU  aleht  »sult  froa  its  use. 

Ibe  addition  of  easb  of  tbs  aloohols  to  tbs  olefins  gan 
a saturated  etber  as  tbe  prinelpal  product  eltb  the  exoept- 
Ice  of  tert-butTl  alcohol.  Tbs  properties  of  these  products 
are  shoen  In  fable  Z.  Tarloua  axperlnental  oondltlens  «ere 
eoplojsd  In  order  to  obtain  the  ethers  in  as  high  Tlelds  as 
possible  elnoe  ther  nry  oonsldereblp  in  stabilltp  as  dla- 
eussed  below. 

Ooneral  formlas  for  the  saturated  and  tha  uneature- 
ted  ethera  are  shonn  raepeotlTel7  bp  1 and  II  belnt, 

7 1 FT 

800-0  -H  EOOeCr 

7 T 

I n 

In  whioh  8 repreeenta  an  allqrl  group  and  T represents  fluor- 
ine, chlorine  or  hydrogen.  Tbe  tert-bntrl  ether  bay  be 
oonsidersd  a dehydrofloorlnetlon  product  of  an  original  sat- 
urated ether,  though  It  seeas  doubtful  that  tha  eatuiated 
coopound  exists  for  any  laogUi  of  time  at  the  temperature 
to  which  it  was  nsoessary  to  raise  the  rsaotant  In  order  to 
obtain  addition. 

Tn  a DQDber  at  oases  rather  unexpeoted  products  were 
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fooad.  7or  (Ku^le,  atatil*.  blsh  tolling  oonpounAs  wera 
foinad  tr  aontinuad  raMtlon  of  Btboxr-l,l«4ifluoro-2,Z-dl- 
eblaroatUane,  noOTjOBOl^,.  and  atbaxf*l)l(2-tririaoro^*ohloro* 
stbana.  BtOOf^OBIOl  witli  a odium  etbrlato  in  atbrl  alsobol. 
Halogan  annljrslB  and  ealaulatioa  of  solar  refraetloa  indloatel 
tliat  two  additional  otbcox  gzoupa  bad  entared  tba  oolaoula. 

Tor  tba  etber  frcs  triflooroobloroatbena  and  athrl  aloobol. 
tbraa  Tolretboxf  atraotorea  ara  poaBlbia.  dapanding  on  tba 
intoraadlate  Btspo  of  the  rsaations 


OjHjOR  + CTg  ‘ OTCl 
02K.OOT20001 
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The  product  obtained  was  sobjeotad  to  hrdroljrela  br  ooooen* 
trated  eulfurle  asld  and  atbrl  flaoroohlaroaoetate  was  aepa- 
ratsd  froti  tbs  lacatloa  alxtura.  Oolr  a product  of  atruotnre 
Tl,  of  tbs  ortboaater  tr~e,  soold  bcra  produeed  tbls  result. 
Tbe  bfdroljsle  la  In  keeping  atitb  the  susoeptibilitp  of  known 
ortboaetere  to  aoid  bydrolfels  ai^  tbeii  relatire  stability 
in  Bikaltaa  aedla. 

niare  Iz  little  aTidmoe  for  deoislon  between  tbs  two 
metbods  of  foiaation  af  tbe  ortboeetsrs,  me  two  fluorine 
atoae  on  a carbon  atoK  with  adjaeent  stbar  llnkaea  are  known 
to  be  Tsaotlre.  msrofore  tbe  wiUleoBon  tjrrie  of  reaetioa 
aseaa  reasonable,  altboo(^  it  is  not  tbe  usual  netbod  of 
natfing  ortboesters  exoept  for  tbe  ortboforBates  from  oblcro- 
fora  and  sodiun  aleobolate,  Toraatlon  tbrougb  the  eiHoassiTS 
loss  of  bfdrogsa  fluoride  and  addition  of  aloobol  is  equallr 
plausible,  thougb  tbe  addition  of  tbe  third  ethoxf  group  to 
that  end  ^ tbe  ooleuole  requires  that  tbe  polsrliing  effeot 
of  tbe  attaebed  etboxp  groups  be  eueb  that  tbe  sarboo  bearing 
tbe  etber  lihkagee  be  wdo  rslatlTeip  poaltiTe.  msae  etber 
linkages  bare  nnsbered  electron  pairs  on  tbe  ozpgen  stose,  as 
do  tbe  halogen  atoms,  end  ere  oonaldered  eleotron  releasing  in 
resonance  etrustures  in  benzene  substitution  reactions  al- 
thongb  tbe  perasnent  polarization  of  tbe'  etbox;  groups  and 
bnlogu  atoBS  is  eleotron  attraoting.  Tbarafore  eltber 
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'^4**  01  ost  ii 

could  bs  epcretlTS,  or  anf  ooBbinatloa  of  the  two  affcote^so 
tbi'-t  the  final  result  leares  the  c rboa  with  ether  llnkasee 
posltlreljr  oharsed. 

Qte  olefine  0r2ecci2  and  CF2*OB31  eere  eonelderablf 
Bore  reaotlre  tboh  the  sore  nearlr  Bfanetrlcal  crgscm. 

Uiia  BOQld  be  expected  frea  their  maikedlr  unbalasoed  Btruc> 
tores  and  «as  sheen  particularly  by  their  reaction  «lth  tert- 
butyl  alcohol.  cy2aoci2  yielded  an  addition  product  at  staoa> 
pherlc  praasnre  and  a teaperatna  ea  3$-40°  but  OF2*Croi  «ae 
quite  unreactire  under  e-atlar  conditions.  Whan  0f2*0^1 
eas  refluxed  for  six  hours  with  sodlua  tart-botelata  solution 
at  ataespherlo  preseure,  pH  of  the  olefin  eas  recorered  and 
no  addition  product  Isolated. 

foraetlon  of  orthcestare  frcn  0F2*CCl2  and  0F2*CBB1  was 
possible  at  atmospheric  jaraesure  and  at  tbs  reflux  teaperatura 
of  the  alcohol,  ihls  type  of  cospound  coold  be  made  frca 
QF^SCTOI  only  at  eleeatsd  tenperature  (l$(A|the  preparation  was 
carried  out  in  an  autoelaye.  Of  course,  thin  reaetlon  Is  net 
nseeesBElly  a reaetleo  of  the  olefinlo  linkage,  as  has  bsen 
dlseussed  prerlously.  In  Esaetlans  tnrolTlng  OF2^B01  and 
Cf2*0Cl2  with  alcohols,  the  oorrespendlne  asters  of  ohloro- 
and  dlohloioacetie  acids  wars  frequently  encountered,  aepee- 
lally  whan  the  reaetlon  products  were  in  contact  with  water 


nenr  obtaiasd  from 


tor  an  azteiiaed  pariod,  Satere  ««r« 

CF2*0IV1  under  sloilar  eonditlone* 

In  oonneotloB  alth  tbs  reaotlrltr  of  tbs  oisflns,  a nun- 
bei  of  preparations  for  oblob  no  data  are  presented  In  tbs 
expsrlsontai  ssotlon  Bajr  be  aentionsd. 

An  attempt  was  aade  to  oarrr  out  tbe  addition  of  pbenol 
to  l>fluero-l,2-diohloroetbene,  OIClScBCl,  br  rariazing  tbe 
olefin  with  a solution  of  pbenol  and  potassluB  pbsoolate  in 
aostona  for  two  hours.  Ho  addition  produot  waa  obtained, 

X oonalderable  nieabar  of  preparations  were  aade  bp  tbs 
eddltlcB  of  tbe  rarieos  aleohols  to  l,-2-alflaoro-l,3-diohloro- 
etbens,  OFOlwOPGl,  and  a prodost  waa  obtained  in  eaoh  eese, 
Bowever,  further  inTsstlgation  rerealad  that  tba  aaturatad 
eoaponnd  freo  wblob  tbe  olefin  waa  preparad)  0T0l20fCl2,  oon> 
tained  free  10>2$1  of  U>e  Isoaer  Cie  latter  eoo- 

ponnd  would  produoe  orgOOlj  on  debalogenetlon.  Further 
wxaminn tlon  abowed  that  tba  phpaioal  oonatants  of  tbe  produete 
obtained  with  lapura  OTCISOFDI  ware  pieotleallp  ldentle’4  with 
thoee  of  tbe  addition  products  of  aleehola  and  pbenols  to 
OFjaCOlg  and  that  tbe  pielda  were  In  tbe  ranft  of 
wbieb  is  about  the  peroeatage  of  unsyiiaetrleai  dlfluorodl- 
0 hi  or  oa  thane  that  eeuld  be  expected  to  be  [ireeeat,  HFdrolyeis 
of  these  ethers  produoed  diohloro  estsra  but  no  fluoro- 
obloro  derlTatlTss.  n>ia  oonflina  other  reports^  of  Um 
Inartnese  of  the  aFtsietrieal  nolaeole  OFClaOFOl, 
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.tthUttr  m flwcWDomott  ef  ta»  alfcyl  »ta»ri 

Itbers  fonasd  from  additlsQ  of  straight  ahala  aioohole 
to  trifluvroohloroathoM  ara  ralatlveljr  stahlo  while  these 
forma  from  the  more  reaetlte  l,l-aiflaoro2,2-diehloroetbeDs 
ajtd  l,l>aifluoro-2-eUoraetbBne  haia  a tendeaor  to  split  off 
brOrogea  fluoride  on  long  stasdlog. 

The  stahllitr  of  fluoroethere  of  the  trpe  prepared  In 
this  reaaaroh  la  Influenesd  greatlp  hr  suhetltutlos  of  Bethfl 
groups  for  hydrogen  otoos  on  the  alpha  oarboa  of  the  alkyl 
group.  The  isopropyl  ether  from  addition  to  cr2*CH01  was 
obtained  only  as  a mixture  of  the  saturated  and  unsaturated 
ooapoundS)  and  both  jer^butyl  ethers  from  addition  to 
CT2*cm  and  to  0F2"C0l2  ware  onsaturatad. 

The  ^^£.-butyl  ethers  are  partloulerly  interesting  in 
that  tbs  saturated  form  is  apparently  net  etable  enough 
under  the  oondltlons  of  this  work  to  be  Isolated  at  all.  Xn 
an  aarly  preparatloo  of  the  addition  produot  of  tert^butrl 
aleohol  to  trlfluoroehloroetbane,  no  ether  was  isolated  but 
a Tariety  of  dseoapoeitlon  prodnats  was  obtained]  Isobutyl 
fluoride,  fluoroehloroaostlo  sold  and  probably  a mixture  of 
dl-  and  trlieebutyiene.  Tbeao  produots  aan  be  aeoountsd  for 
by  oonsideration  of  tbe  foliewingt 


butjrl  Btruatore,  supplfiag  sleotrona  to  tbs  csrboQ  etoa  Ualcsd 
to  ezrean  an!  faoillt - tijie  foimatloo  of  tba  oarbonlua  Ion  br 
loBB  of  tba  alaobolBte  lon«  Tba  unaharad  olsotfoiLB  on  tba 
cargan  ooold  then  mo-n  jji  toanrda  foraation  of  a double  bond, 
forcing  reaoval  of  tbs  fluorine  with  ita  pair  of  eleatrona. 

The  raaoltlog  ooepound  is  tba  aoid  fluoride  of  finorosbloro* 
eoetio  aoid  wblob  is  bydrelfaed  to  tba  free  aoid.  Hie  oar- 
bonlum  ion  foroad  froa  tba  tert-butrl  rsaldua  baa  tba  poeal* 
billtp  of  diaobarging  a proton  to  baeoce  an  olafin  altb  sub* 
sequent  polraarlsatioo,  or  of  reastlng  with  the  fluoride 
ion  to  fora  tart-butTl  fluoride. 

In  another  aKperiment  tert-butTl  fluerlda  and  tba  rinpl 
butfl  etber  were  both  iaol<.teu  when  tba  tanparatura  of  tba 
raaotloo  mixture  «aa 


kept  below  rooa  taaparul 


Both  the  Tlojrl  eUieff  and  the  butyl  fluoilde  ean  be 
aacouDted  for  by  the  followlog  aeoheniaas  the  eleotron  re- 
leeelng  propertlee  of  the  tert.butrl  group  foreed  tto  roleaee 
of  ■ fluoride  ion  froa  the  4-eerbon  in  the  manner  Indieatad 
but  without  rupture  of  the  tert.  0«0  bond.  Ihe  proton  was 
then  released  from  tbe^— oarbun  to  give  Hf  and  the  sleotroae 
froa  the/^— aorbon  aored  in  to  fora  a double  bond. 


ICH,),C-WO-0  — - 


- (OH  ) oocr  = oroi  i 


ne  Hr  thus  fomed  oould  easily  reaot  with  exoeee  tert-butrl 
aloohol  to  fora  the  oorrespondlng  fluoride. 

Sines  daeoapositlon  of  tbs  isopropyl  athera  bad  been 
notloed  on  distillation,  a pure  saaple  of  (OH})2CH0Or2OB;i2 
woe  carefully  dseoaposed  es  shown  in  the  exparlaental  eeetlon 
by  heating  at  ataoapherie  preaaura.  leopwopyl  fluorida  and 
diohloroaostyl  fluoride  were  separated  and  identified.  There 
also  aoae  indioetion  of  the  presenoa  of  propylane  as  s 
fraetlon  boiling  in  that  rcoge  was  found;  it  oould  not  be 
purified  with  eqolpasnt  aTsllabie  for  the  low  taaparature 
distillation. 

Idle  seas  aeohanlea  as  tbi  t proposed  for  the  daeoappaltlon 
of  the  tert-butTl  others  alao  aeaaa  to 


be  applloablB  In  this 
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Addition  of  Ptienola. 

It  baa  bean  ebe«ia  prevloutlr  tbat  aloobola  add  aaro:- 
tbe  touble  boada  of  unsroBatrleal  f luoroSlaflna  to  giro  a 
alogle  produot  lb  '■hisb  tbe  aleobol  groap  la  attaobed  to  tbe 
carbon  atoa  bolding  tba  graator  nusber  of  fliioFlne  atoaa, 
Bboarer,  amlnaa,  aa  notad  abora,  uodar  the  proper  eondltlooa 
•111  add  to  althar  and  of  tbe  carbon  to  oarbui  doable  bond,  In 
auob  olafina,  and  alll  tberafore  glre  a mlxtnra  of  produeta. 

It  waa  alao  tboaght  tbot  pbasola  sight  add  to  unafasatrloal 
flooroSleflna  to  giro  laomarlo  eospoonda,  algoa  the  pbaoolata 
lOb  la  laaa  basis  than  tbs  alicozlds  Ion. 

Arj-1  fluoroatboxldas  beva  bean  prepared  before.  Fben  1 
baa  baan  added  to  tetraf looroathplens  under  aobpdroua  oondl« 
tiona  lb  aa  autoolaTe^  and  KaBee  and  Bolt^^  prapored  aertaln 
etbara  bp  tba  reeetloo  of  aodlm  phaaolata  with  aaturated 
fluorooblore  eoapounda.  In  Table  n la  a eoaparlaon  of  tba 
propertlea  of  two  of  the  etbara  thap  prepared  froa  tls  set- 
uratad  fluoro  eoapounda  with  thoae  obtained  bp  the  addition 
of  phenol  to  tbs  two  olefins  «hioh  reaolt  when  tbeae  aaturated 
ethanea  are  dahpdrobalogenatad.  In  tba  eaaa  of  eeeb  pair  of 
preperatlona  It  aan  be  seen  tbat  there  la  a good  agraaaant  la 
tbe  boiling  point,  freaalng  point  and  refraotlTe  Index  of  tbe 
ether  foraed.  It  aeeate  libelp  that  tba  aaae  eoapounda  are 
prodDoed  ■hatbex  tbe  aaturated  ethanea  or  the  oorrcapondlng 
etbplenlo  ooopoanda  are  uaed  as  tbe  starting  aaterlala. 
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Za  the  rsMtlona  InvolTiag  tba  ■atursted  ooopounds  It 
appanre  that  tbe  oblorlna  of  tba  -orpOl  group  baa  baaa  replaoed 
bp  tba  pbKioxy  group  la  a WlUlaaaou  tppa  of  raaettob.  nia 
ia  aosaabat  nauaual  and  lioBae  and  Bolt  naka  tbla  stataaant 
oonoeralbg  Iti  "Qanaral  aonoapta  of  tba  obami:trp  of  tba  orgaoie 
ablorofluorldea  Indloata  Uint  the  oblorlna  atoa  on  oarbon 
atooa  bolding  no  fluorine  atooa  aboold  be  replaoaable.  Bow- 
aTer,  tbla  group  apparentlp  realata  attaak  and.  In  faet,  aaeaa 
to  bare  an  aetlTatlng  aftaot  on  tba  adjaaaat  fluorinetad 
grouping.'' 

Since  it  ia  no*  knous  that  pbsiola  >111  add  to  a number  of 
flueroblaflna  it  aeeoa  raaaonabla  to  aasnma  that  the  raplaoa* 
oant  of  a flrmlp  bold  oblorlna  aton  of  the  -OFpOl  group  did 
not  ooour  aa  a ainplo  dlaplaoaaant  reaction.  It  la  not 
neeeeaarp  to  aaauna  auob  a raeotlon  if  one  ooaaldera  Uu:t  in 
a baala  aelutlon  the  bpdiogan  aton  alpba  to  the  •C?2C1  group 
map  be  remored  aa  a proton  followed  bp  tbe  loas  of  a cbleride 
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Ion  to  foim  Hyflrogen  ohlorlfl*.  Such  an  allKlaatlon  paaotlon 
■otaa  rasult  In  the  foraatlon  of  an  olefin  and  *>■<«  fopmtlon 
«es  obaerred  bf  those  Inrsstleetors. 

In  opdsp  to  Indicate  aope  fully  the  probable  Peaetion 
isMhanlsa,  a study  «as  undeptahan  of  the  peaotlon  of  phenol 
with  OHjOlOHFg  and  OHjOClfj,  If  the  WUllaaeon  type  peaotlon 
oooups  with  the  first  eaapound,  than  OBfgO^oOjHj  should  pe- 
Bult.  BossTSP,  If  the  reaetlon  prooesds  tIb  olefin  foraatlon, 
then  the  lacoarlo  ethap,  OHjOfgOOgHj, should  result  fro*  both 
satupatad  fluopoethanas.  Oonaiderable  dlffleulty  was  sn- 
oounteped  In  soparatlne  and  Identlfyin*  the  products.  It  should 
be  pointed  out  that  oertaln  ethers  era  less  etable  than  others; 
for  sxanpla,  In  the  aUcyl  ethars,  as  notsd,  OgHjOOrgCHgOl 
oonsldepably  less  stable  than  C2Hj0cr2SV01;appar«itlr  the 
mors  highly  subatltutad  ths^  -oarbon  the  mors  stable  the 
y , dlf luorosthsp . 

It  Is  reasonable  to  assuae  that  an  sther  such  as 
^OCTjOHj  night  dsoaoposa  to  glrs  a Taplety  of  ppodi»ts;  If 
sueh  la  the  gaae,  It  would  explain  the  faet  that  no  aaturated 
fluoroethsT  was  Identified. 

It  Is  difficult  to  eatubllsh  the  struotupe  of  a phenyl 
fluoroethar  by  Uie  method  used  with  alkyl  fluoroethers  as 
notsd  beicw  and  net  enough  of  the  difluoreathyl  phaoyl  ether 
waa  eepap»:ted  to  establish  Its  etruoture  ooneluslTely,  How- 
eTST,  data  obtained  from  a series  of  axparlaents  with  ethanol 
l:.dloatea  that  OHgClOHFjPeaota  bo  gl»e  CHjCTgOCjBj  slnoe 
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ethrl  aoatat*  «•>  fonud  during  tba  rauetlon^^. 

ifhile  UMM  oiperlMnta  do  not  oomplatalr  pror*  tbat 
olcfioa  are  required  Interffiedlaie  eltli  ocapouDds  gontalDlng 
Ue  «cr2Cl  group,  ther  at  least  give  tbie  ladloation. 

la  oonaeotloa  with  the  aethod  of  foraation  of  the  pben- 
oxf  etbanes.  It  la  latereeting  to  note  that  VeBee  and  Bolt 
obtained  the  Bams  product  wben  eodlua  pbenolate  «ae  reaoted 
with  »•  *1’^  CT2C10S}l2<  In  other  words,  the 

following  reastlons  took  place. 

a.  CyjOlOHOlj  + OjHjOIfn  — — ^ OgHjOOTjOHClj 

b.  OTjClOOlj  + OjHjOHa  ^ OjHjOOFgOaalg 

1%<H  eUiar  la  the  ease  obtained  In  the  preaent  work  froa  the 
addition  of  phenol  to  Orj  = OOlj.  Ttia  poaslblUtf  of  olafln 
formation  In  reaotloo  (a)  has  bean  dlaouaaed  abore.  In  UoBee 
and  Bolt's  report,  ho  ever,  no  aatlsfaotorf  explanation  la 
glren  for  the  foraation  of  tbs  aame  and  produot  bf  reaotloo 
(b).  In  this  ease,  formation  of  the  olefin  br  deh/drohalo« 
genation  is  not  possible  slnos  tbs  fluoroetbane  la  oo^letelr 
halogsiutted.  ttiere  la,  bowsTwr,  another  posaibllltf  of  olefin 
foraation  that  should  be  glTso  oonslderatloo.  Oieire  are  a 
number  of  experiments  recorded  in  tbs  literature  In  wblob 
trea^snt  of  anae , ^ d^balogenated  compound  wltb  alcoholic 
potassica  brdroxide  resulted  In  reaoral  of  tha  two  halide 
atoms  but  not  in  tbs  expected  manner  as  tbs  hjrdrogen  balids. 
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for  axospls,  Harrison^*  traatai  ttw  aieUeiifla  of 
altroatllbona  with  aloobolle  f^taaslTB  hjrdsoitae  and  obtained 
an  elefln  smtalalng  no  lulogaas 

3-NC2egH40BD10H310j^t-**H02  " |^§)?«?!020gHgqHaCHCgH;-4»IK>2 
Other  euaples  are  gl?en  bf  Perkln^^. 

a^HOjOt^OtBreOBrOOCS  a-NOgCgHgCHSOBDOOE 

and  by  Albavba^^ 


Baob  of  theee  eaees  la  a raaoral  of  telogen  froi  a oarbon 
attaohed  to  a atronglr  eleotron  attraotlng  group.  Iba  balo- 
gans,  partloularlf  the  tao  fliuo-lne  atoM,  attaabad  to  tt» 
oarbona  of  the  haloetbane  uaed  hr  IbBea  and  Bolt  exert  a 
al&llar  Influenae  alnoe  they  are  highly  eleotronegatlra. 
Uiarafora  an  olefin  say  be  fonedi 

07201001)  " 0I2  B 0012 

It  has  been  shoen  la  this  Kwk  that  addition  of  phenol  to 
this  olefin  *111  ^oduaa  the  ether  reported  by  UoBee  and 
Bolt. 

The  effeot  of  the  addition  tenperature  on  the  yield  of 
the  ether  la  quite  algnifloant.  In  experlsaots  with  trl> 
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fluorootkloroathj'lwe  ud  obeaol  tba  best  rieUs  were  obtained 
at  i0{  eddltlone  et  lower  tejgpereturee  gtiTe  loner  rlelde  and 
at  0°  no  ether  eaa  forsied.  boelleot  flelde  >ere  obtained  «ltb 
the  oresols  br  oarrrlng  ont  the  addition  at  the  reflux  taapera- 
tuse  of  aoetone  vUeh  «ae  used  as  the  solrenti 

The  addition  to  *aa  oerried  ont  beet  at  10° 

where  the  oorreapoBdlng  ether  was  obtained  in  a field.  In 
this  ease  bigbar  addition  tamperetures  resulted  in  the  forma- 
tion of  fluorodlohloroTlnfl  phenfl  eth«.  Separation  of  the 
produet  fron  the  reaotl^  mixture  by  steam  distillation  also 
resulted  In  dshydrofloorination.  Slnoe  it  was  diffieolt  to 
ramore  the  onaaturated  sthars  froa  the  deelred  produets,  oars 
bad  to  be  exeroised  to  preeant  their  fomstlon.  The  ether 
from  erjaoacl  also  dehydrobalogenated  rather  easily.  On  ttw 
ether  hand  the  ocaponnds  prepared  from  trifluoroohloroethylene 
were  resistant  to  alkali.  Tor  example,  the  phenyl  ether  was 
refluxdd  with  SH  potassium  hydroxide  at  110°  for  24  hours 
without  any  appreeiabla  ahanga. 

In  Table  111  are  lietad  some  of  tha  properties  of  sareral 
athers  produced  by  the  addition  of  phenols  to  Tarlous  oleflae. 

Uention  should  also  be  made  of  the  fast  that  IMBes  and 
Bolt's  pireof  of  struoture  was  based  solely  on  the  assuoptloa 
that  a struoture  with  the  two  fluorine  atcw  on  the  oarbon 
bearing  the  ether  linkage  would  aotlTats  the  fluorine  suffl- 
elently  to  reaot  with  aieobolio  potassiua  hydroxide.  Sines 
tbaii  oompound  reaeted  with  the  alkali  to  glre  a pruduet 
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ooDtalnieg  ao  fluorlae,  the;-  coaflluded  that  th«lT  proposed 
atruoture  ma  eoireetf 

A oonslderablr  sere  straight  forward  pco^t  of  strueture 
bf  bjdroljrsls  of  the  ethers  was  oarrlsd  out  as  Illustrated 
belnr  for  the  addition  product  of  {duael  to  trlfluoroobloro- 


C^HjOOPjOHrCl  loHyOlf-OO^Hg— OHrClOOdHl 

L StOB  j 

jHjSo, 

CRrcuoon 

Sarerel  attaupta  were  oade  to  h^relfta  this  ether  to  a pro> 
dust  that  would  estebllab  the  strueture  of  the  original  ether 
before  the  prosodwe  described  below  waa  worked  out«  Freaua* 
ablT,  froa  ttw  original  ether  O^HjQOFgOHrCl,  hrdrolrals  with 
sulfurlo  asld  bf  the  nsthod  at  Toong  end  Tarrent  would  pro- 
duee  the  phenyl  eater  of  flnoroohloroaoablo  acid.  Howerer, 
this  ester  la  apparently  dots  easily  hydrolysed  than  the 
alkyl  estare  of  the  haloganated  asld  and  It  sould  not  be 
Isolated  by  the  meUied  sited  abore.  Isolation  cf  fluoro- 
ohloroBoetls  aold  waa  not  prastloal,  alnae  this  aatarlal  la 
dlffleult  to  handle  and  sould  not  be  distilled  eaelly  frca  the 
exeesa  sanoentrated  sulfurlo  asld  required  for  hydrolysis 
without  deooivosltlon. 

Cm  aethod  finally  adoptsd  for  proof  of  atrostore  of  ths 
phencoy-tpolybalojsthanes  Involred  tbs  fwoation  and  laolatlon 
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of  ttifl  stlljrl  ostsr  of  tbe  baloaoetis  sold  without  aeperstioa 
of  tta  Bold  Itsalf  froa  tbe  produota  of  bfdrolrala,  slnoe  bjr 
tbia  proeedure,  etbyl  fluosoebloroaoetata  waa  laol’-ted,  tbe 
original  ether  auiat  hBTe  bad  the  atrneture  OgBjOCTjOHIOlt 
and  tbua  the  reaction  prooeeda  with  phenols  In  a Burner  almi- 
lar  to  that  with  aleobola. 
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B . ECPSimTAL 
AIOITIOR  0?  Atooaois 

IB  geseral,  raaatlooa  of  tbe  fluoroBlaftn*  wltft  tbs 
wloua  eloobols  aaxe  e«fxisd  out  In  glaw  opparstUB  at  atmoa- 
phapie  preaaore.  Id  tha  aaae  of  tapt-batfl  aloobol,  bowarar, 
tbe  uaa  of  an  eutoBlaxa  with  the  raeotanta  ludar  auteganoua 
praaaura  waa  n neaaaxy.  Hio  tasparatare  of  tba  faaatlon  aaa 
dataralned,  aa  in  tba  raaetlona  of  fluoroblaflno  with  pbaoola 
ppeTiooBljr  daaeribad,  by  tba  Tolatllity  of  tba  olefin,  aoaaptl- 
blllty  of  tba  product  to  dabydrofluorinatlon  and  alao  by  tbe 
daff'ea  of  raaotlrlty  of  tba  partlenlar  aloohol.  A brief 
outline  of  tba  prosedura  for  tboaa  readtlona  earrled  out  in 
gleaa  ia  gl»an  baloa;  apaolfle  detalla  will  be  foond  under 
the  daaoriptlon  of  tba  indlTldual  raaotlonei 

Tbe  aleobel  waa  plaeed  In  a three  nook  gleea  flaek  equip- 
ped with  stirrer,  reflux  oondanaar  with  Dry  ice  soolad  trap 
attaobad  to  tbe  i^per  and  and  Inlet  tuba  ot  olesad  addition 
funnel,  golld  potaaaioa  bydroilda  (8JH  rOH)  waa  added  and 
disaolTsd.  ibe  olefin  was  bubbled  Into  tn»  solution  with 
etlrrlng.  Dilution  of  tbe  reaction  aliture  with  water  caused 
tbe  crude  ether  to  separate  end  tbia  jvoduot  was  wastaed  with 
water  nntll  free  of  alkali  and  reasonably  free  of  aloAol, 
then  dried  and  fraotlonated. 


AfglM  Of  l.l.Z-aiFilXaOrt-CBLOHOkTgMk.  Ofg  « CFCl 
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OTj  B cm  + CaBjOE » OzHjOorzCHrci 

OjEjOOFjCHKl  OgHgOH---^  ( OgHgOj^OCHFOl 

a.  One  hundred  elxt;  three  graDe  (2.5  eolee)  of  petneelia 
hydroxide  «ee  dleeolTed  in  470  «1.  (np^.  8.0  nolee)  of  ethyl 
eloohol  In  a three  neok  flaek  equipped  with  stirrer,  reflux 
eondenser  eooled  with  Dry-loe  and  Inlet  tuhe  projeotlng  under 
the  Burfaoe  of  the  liquid,  mfluoroehloroethene  (122  grami.) 
(1.0  sole)  «Bs  distilled  Into  the  stirred  mixture  orsr  a period 
of  three  houre«  unreaoted  olefin  being  returned  by  the  reflux 
oondenaer.  Temperature  of  tbs  reaetlon  rose  to  62°  , The 
reaotlon  mixture  was  allowed  to  stand  for  two  hours,  then  heat- 
ed to  e liquid  temperature  of  79°  For  1 hour}  at  this  point 
there  was  no  reflux  of  olefin,  na  orude  pcroduat  was  separated 
by  diluting  the  reaotlon  sdxture  with  water,  washed  with 
water  and  dried  OTsr  anhydrous  ealelam  chloride,  yreotlonatlon 
through  a small  eolunn  paoked  wltdt  glass  helloes  gars  111)  grans 
of  OgHjOOFsOHrci,  b.p.  85,5-S7.0°. 

Furthor  Idontifloatlon  by  halogan  analyals,  ate.  of  this 
ether  wee  not  made  einoe  this  oo^und  bad  been  prsTlousIy 
reported  and  the  atruoture  deteialned.  A nusibsr  of  preparations 
of  *h<a  ether  haws  been  mada  with  yields  to  a maxlnna  of  93d 
of  theoretleal.  Hie  ether  as  prepared  above  was  used  in  the 
preparation  of  the  trlethoxy  oonpound  deaorlbed  in  (b). 

b.  Sixty  five  grans  (0.41  mole)  of  O2HJOCF2OHFOI,  112  grans 
(1,7  aoles)  potassium  hydroxide  and  126  sOL.  (appx.2.3  su>lcs| 
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atbfl  alsohol  ware  plaoad  In  tha  atalnlaaa  atael  aatealara 
ana  baatad  with  ahnklng  for  5 boura  at  Iba  avtoolara 

■aa  cooled  to  rooa  tasperatura  b«fore  opaaiag.  Soma  pi^aaaupe 
«aa  aridebt  and  oonaldarable  goa  aaeapad  wban  the  raaotlon 
oixtora  «aa  diluted  with  eater.  The  organto  lorar  waa  aepa- 
ratad,  waabed  altb  »atar  and  dried  orar  anbydroua  oalolun 
ohlorlde.  Traotlonation  gara  onlr  eoa  product,  22  grama  of 
l,l,l-trletboxjr-2>flaora*2-ebloToatbaBa,  b.p,  • 10  an, 

4^,  1.40J9,  dp  l.oai$,  1C1  (oala.)  16.36  (eba.)  16.28, 

Uq  (ealo,)  48.8  (oba,)  48.8 

Hie  ortboeatar,  l,l,l>trlatbozjr>2-fluoro-2«obloroatbaaa 
waa  aabjaotad  to  acid  bfdroljola  to  dataralna  Ita  atruoture 
bf  tba  follCTring  prooadnrei  10  ml,  of  aolfurlo  aoid  (961) 
wa*  added  aloalp-  to  18  grama  (0.08  mole)  of  tba  ortboaBtar 
eltta  intermittent  atirrlag.  After  7 ml.  of  tba  aolfurla  acid 
waa  added,  there  «ne  no  additional  saberatloo  at  baaf.  An 
additional  f ad.  of  auirurlc  oeld  tns->  added,  the  mlztura 
allowed  to  etand  30  alnutaa,  than  poured  Into  aold  aatar 
tba  organic  lapar  aaperatad.  lUs  product  waa  waabed  two 
tlmae  with  cold  aatar  end  dried  otwr  anbfdroua  calolw  aul> 
fata,  rraotionatlon  gara  6 grau  of  etbgl  fluoroobloroacetata , 
CaiOlOOOCgHj,  b.p.  129-130®,  1^^1.3980,  Indloatlng  that  all 
three  ethoxy  groupa  ware  on  one  carbon  and  that  the  compound 
waa  the  ortboeatar  of  flooroobloroaoatie  add. 
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AamiMl  of  frt-tQtTl  «10ohol 

OTg  = CKl  + {OHj)jOOH  — -^(CHjjjOOOy  S cjcl 

SoUua  tart-tBtrl«ta  prapuai  bf  rsfluxlag  t8rt» 
butfl  Bloohot  with  BZ0S8B  Bo4tia  iiatll  tbs  •olutioa  vaa  aotSF^ 
atad  wltb  the  aleobelate  at  apprcs.  100*’;  825  al.  of  «*><« 
aolatioB  Kara  daoanted  wbile  bet  Into  tU  atainleaa  staal 
autoalaTB,  tbe  taopaiatura  of  t2ia  aataolaTa  lonarad  br  ooolli« 
lb  a nrr-lea  aeatona  bath  and  56  gramB  (0.5  mola)  of  trifluoro 
abloroethana  addad.  ne  autoolave  was  haated  with  abaklng  for 
20  bouTB  at  100°,  than  ooolad  la  aa  loa-aalt  bctb  to  approx> 
loatel;  -10°  and  tbe  ooataata  traaafarad  while  oold  to  the 
pot  of  tbs  fraetloaatlon  apperatua,  ns  oontaats  of  tbs 
autoelSTe  ware  aold  to  lltBOB.  To  aaold  daouq^oaltion,  tbe 
jvodaot  was  not  boated  above  55^.  At  this  taoperatura  and  at 
etBospbarlo  pressora,  ono  produot  waa  distilled  and  identified 
•s  i«i-tutjrl  fluoride,  bp.  13.5",  «ol.  wgt.  (oale.)  76 
(obs.)  80. 

FresBora  in  the  fraotlonatlon  Bpetsii  eontaialng  tbe  real- 
due  frca  tbe  abeva  distillation  was  lowarad  sradusUp  la 
Btaps  of  25  as.  with  Uie  pot  aalntelaad  at  35°  and  tbe  bead 
reflux  eondsnsar  sooliog  liquid  at  -8°.  No  [sodiiot  was  dla- 
tllled  until  tbe  preasure  raaobad  50  an.  At  this  point  the 
alocbol  dlEtllled  and  alnee  praviouB  prepamtlooB  bed  shown 
that  tbe  ether  and  alsobol  wars  not  aeperated  bf  distillation, 
tbe  reoaining  aatarlal  was  raaovsd  froa  tbe  pot,  washed  three 
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tlAds  with  oold  watar  aad  dried  la  toe  refrigerator  orer 
oniiraroiw  aaloloB  obloride.  rraotiooetioB  goTe  20  ereas  of 
ll.l“4laietli7llotIio*3r-l,2»dlfliioro-2-obloroetIien«,  (OHjljOOCFSOFCl 
b.p,  a 0.8  OB.  18.0®,  a 760  SB.  143®,  x.o?4, 

f.P.  -30®,  lOl  (oelo.»  20.3  (obe.l  20.8,  1?  (oalo.)  22.2? 

(obe.)  21.8, 

AddltloD  raaetloaa  of  tort-butri  aleotaol  to  OF2  - 0701 
unOar  oUiar  ooadltiona  are  deaoribed  la  a(M  detail  belea 
eioOB  the  reaotioa  paodiiote  were  of  Intereat  altboogb  the  ether 
deeoTlbed  above  wee  not  eeparatad  as  the  final  produet. 

a.  riftr  eight  graae  (0.3  aola)  of  trlflueroehloroetheaa 
and  240  ol.  of  tart-bntTl  alaohol  aeturated  with  aodiua 
tert-fautylata  were  heated  in  the  antoelaTa  >lUi  ahaking  for 

20  houra  at  100®.  flie  reaetloo  nixture  waa  dllutad  with  eold 
water,  the  orode  produot  eeparatad,  waabed  and  dried  and 
fraetlonated  at  atnoapbario  preaaure  to  tleei  Cut  1 6 graM, 
b.p.  15.0-15.0®,  identified  aa  tart-botvl  fluoride,  a aarlea 
of  Intaraedlate  fraotlona,  a d 16  grana  of  fluoroohloroeeatlo 
aeld,  CH7C1000H,  b.p.  I65.O®,  n|5  1.4075,  1.514,  loi 

(oale.)  31.5  lobe.]  30.4.  Phfsleal  oonatanta  reported  for 
thia  aeld  are  b.p.  162°,  1.4085,  d|®  1.532, 

b.  fiftf  eight  grou  of  trlfluoroehleroethene  and  200  ol. 
of  tert-batrl  oleoho^  wera  plaeed  in  the  autoolaTe  and  heat- 
ed with  shaking  for  22  houre  at  100  . the  autoolave  waa 
oooled  Id  a Drp-ioe  aeetone  bath,  opened  and  ocmneetad  dlreot- 

Ij  to  tha  dletllllng  apparatua.  A bath  aurrounding  the  auto- 
a.  aaturated  wltb  sodium  tert.  batvlate 
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ela*B  «aa  haatsA  to  lOO®  aod  all  aatwUl  dlstlllatl#  at  tlilB 
tdeperatura  jeaored,  Praotionatlon  of  thia  diatlllata  did 
not  aafarata  the  oosponenta,  tiepafoie  tba  miitara  vea  dllutad 
with  water,  the  organlo  layer  aepaiated  and  dried,  ihla  ppo- 
duot  deeoapoaed  on  beating  and  eeparatad  Into  two  dlatlnot . 
layara,  the  apper  one  oolorlaaa  . 

Hie  residua  raiuinlnfi  In  the  outoelaTO  after  the  first 
dlatiiiatlon  was  extracted  with  ethyl  ether,  the  ether  reuored 
from  the  axtraet  by  distillation  and  the  raaldue  fraetlonated 
under  reduoed  pressure  to  give  10  g3«ae  of  (OBj)jOOOr  s cfOl, 
b.p.  • 100  m.  56.0-56.5®,  a|5  1.5638,  d|5  1.045,  401  (eala.) 
20.8  (obs. ) 81.3.  mis  aaterlal  was  larobably  lapuro  and  it 
began  to  deoaq>ose  rapidly,  forming  two  dlatlnet  layers  as 
notsd  above.  Distillation  of  these  daeoepoeltlon  produeta 
gave  two  fraotlooBj  Out  1,  b.p.  to  168°  and  Out  8,  b.p,  168.0°, 
ap  1.4070,  probably  fluoroohloroaoetle  sold.  Out  I oontlnued 
to  descepobs,  aaparatlng  again  Into  two  layers.  A portion  of 
tha  upper  layer  was  reaorad  and  dlatllUd  to  170*.  me  die- 
tlilate  bad  a refraotlwe  Indaz  of  1.4050  at  25®,  a density  laee 
than  1.0,  absorbed  broolne,  reacted  vary  slowly  with  sodliai 
and  gave  only  a trace  of  halogen  cai  sodiun  fualon,  Oonaldsr- 
ation  of  tha  source  and  tbaaa  factors  Indloats  that  this 
BBtsrial  was  a mixture  of  dl-and  trl-lsobntylene. 

a.  Reaction  of  0.5  sule  of  trifluoroohlorocthans  with 
800  ml.  of  tert-butTl  alcohol  or  with  tart-butci  aloohol  and 
.08  mole  of  sodium  In  the  aatoclnTe  for  2o  hours  at  100®  mts 


Aon«  of  the  batoxrpoljrbaloetliens.  Dilution  of  the  rosotlos 
siJCtare  with  vater  gars  6$  grama  of  aatar  Inaolatle  material 
uUeh,  on  OietlUatlon,  fielded  grama  of  material,  b.p. 
5*»5"57.5**»  n^^  1«??70,  dj^  1.5035  and  a residue  of  20  grams 
of  rlosoas,  olenr  ember  aolored  material  tbnt  eonld  not  be 
distilled  eran  after  tbe  pressure  in  the  sfstam  bad  bean  lo«> 
ered  to  2 

In  these  experiments  It  seems  probable  that  tbe  leear 
boiling  mateclal  produced  was  the  sjrollo  dimer  reported  bf 
Bemaeand  Bub^  as  baring  tbe  folloalng  properties! 

Structure)  at,-  opoi 

I I 

OTj’ 

b.p.  5?.?® 


Tbs  Tiesoos  material  le  ballsred  to  be  a higher  polymer 
of  the  flueroblefln  or  peesibly  a eopolymer  of  Isobutene  and 
ttlfluoroehloroethane.  Bo  furtber  Identlflsatlon  of  these 
produote  «as  attempted. 

*PDITll.i:  TO  l.l-Dg^^0R0-2.2.DI0mcBgiBCira.  OPg  - 00I2 
CP2  = OOI2  + 02H50H  C2H5«P20B5l2 

CjBjOOPjOBOlg  -f-  02Hj<a  « (02B,0)jO<!Hal2 


♦I. 

Six  graos  (0*8S  nols)  of  potasslott  hydfoxlds  was 
diasolTsd  lA  ZOO  ol.  (epiB.  molas)  of  atbjrl  aloobol  <9$t) 
and  97  gfams  (0.73  aola)  of  l,l-fllfli:opo-Z,2-dlchloro#tli8aa 
dlatlHed  orer  a porlod  of  5 boors  into  tha  potassloN  otbylato 
solution  oontainad  tnathraa  nsolc  flask  equlppad  «itb  stirrer 
and  reflux  eoadeneer  oooled  by  water  at  about  3-4®.  The 
rsootion  tsaparature  rose  rapidly  to  7o'’i  but  was  lowered  to 
40®  by  external  oeollng  and  oBlntalned  at  this  tsaperature. 

Biere  was  no  raflai  of  olefin  during  the  ooursa  of  tbs  reaotlai, 
after  addition  was  ooaplete,  tbs  reaotlon  slxturs  was  oooled  to 
rooB  teai«ratare  and  dil>-tad  with  water]  the  loner  layer  was 
separatodi  washed  with  water  and  dried  orer  anbydrone  potaeslUB 
oarbonats.  Vrao tlonatton  tbreugb  a 30  ineb  oolaan  peaked  with 
Baris  saddles  gore  3?  grans  of  stboxy>l,l-difluoro-Z,Z-dl> 
obloroetbane,  CaHjOorjOHJlg  (Z8t  of  tbenry).  Sobaequent 
preparations  awaraged  45t.  B.p.  • 100  mm.  65.0®,  n?®  1.3922, 

25  ^ ’ 

d^  1.3145,  i 01  (oolo.l  37.7  lobe.)  39.8,  and  4.5  grams  of 
l,l,l-trletboiy-2,2-dlobl«oethan8,  (OgHjO) jCCIKJlg,  b.p.  • 

60  me.  125.0®,  n|5  1.4336.  ip  1.1306,  tol  (oalo.)  30,8  (obs.) 
30.8,  MRD  (sale.)  53.8  (obs.)  53.5, 

Tba  ortboaetar,  (OpHjOjOCBOlj,  was  prapared  In  largsr 
quantity  by  raaotlng  50  graise  (0.28  mola)  of  the  etbar, 
02Hj0Cf2CSSl2,  with  1.5  moles  of  anbydrone  sodium  atbylate  in 
325  ml.  of  abaoluts  ethyl  aloohol.  Qm  mixture  was  raflnxad 
for  4 boars,  ooolsd  and  dllutad  with  sold  water.  A tblok 
amulBlon  was  foised  and  the  produot  was  extraotsd  from  this 


42. 

WQlslon  with  etbrl  etliar,  Qte  ather  aolutlon  waa  dried  over 
anhydroua  salelus  aulfata,  tha  etttar  raaorad  by  dlatllUtloa 
at  8tBos]4iarle  preaaura  and  tha  oruda  ettboeater  fraotionatad 
at  raduead  preasure  in  a anall  aoliaui  peeked  wltli  glaaa  ball* 
aaa;  27.5  grams  of  tZ'istbca]r-2,2-dloUairoatltaae,  b.p.  • 

60  !aa«  124.0*12$. 0^.  was  obtained. 

When  earrled  oat  as  deeoribed  briefly  baioe,  tbla  reaetlcu 
produead  nona  of  tha  ether  or  orUioeatar  dasoxlbed  abora  as  a 
final  iroduat  but  ethyl  disbloroeoet  ta  vaa  obts.inad  In  28% 
yield  based  00  the  olefin  used.  197  greaa  (7,0  solas}  of 
potassium  hydroxide,  $1$  al.  (i.O  aolss)  of  ethyl  eloobol  ($$%) 
and  106  grama  (O.Bl  mole)  of  0?2*  0°^  va^a  refluxed  (liquid 
temperature  90'’)  for  £ hours,  the  mixture  dllotad  «lth  water 
and  the  organlo  layer  separated,  washed  and  dried  over  an- 
hydrous oaloinm  ohlorlde.  freetlonation  gore  7$  grams  of 
ethyl  dlebloroaoatats,  b.p.  • £0  ms.  82. $-87.0°,  n^^  1,4771, 
d|5  l.2£99,  loi  (oalo.)  47.2  (obs.)  47.5,  WB  (oalo.)  ?2.l 
(obs.)  72.2. 

Addition  of  IsooroBrl  aleohol 

OrgS  OOlj  + (CHjjgCHOB  — ^ (OHjIgOHOCIgOHJlg 

Six  gram  (0.2£  mole)  of  sodium  nas  reaotad  with  £00  aO.. 
of  Isopropyl  aloohol,  tbs  solution  ooolad  to  20°  la  a three 
neek  flask  equipped  with  stirrer  and  lea  oooled  reflux  ocu- 
denser  and  177  erame  (1,0  mole)  of  l,l-difluoro-2,2-dlohloro- 
sthene  added  droinlae.  Temperature  of  the  reaotion  wee 
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Batntaissft  at  20>25°  bf  axtarnal  aooliag  ana  etirrlog  ooctln> 
uaS  for  throe  hours.  Sts  reaetloa  olxturc  was  poured  on  to 
eruBhed  too,  the  organlo  Xafor  separatsd,  washed  with  eold 
water,  sad  dried  orsr  anhydrous  salolua  ohlorlde  In  the  re- 
frteerator.  Whan  thla  prodoet  waa  plaeed  In  the  distillation 
apparatus  and  the  pot  heated  to  30°  with  the  bead  reflux  oon> 
denser  at  -SO  Uiere  was  no  reflux.  Thertfora  the  pressure 
was  loeerad  in  small  staps  to  a mlnlmiM  of  9 an.  and  the  pro- 
duot  fraotlonetad  at  this  pressure  to  give  IJl  grams  of 
(l-iCetnyl)ethaz)r-l,l-dlfivioro-Z,2-dlohlereetbane,  (80I  of  tbeo- 
rstloal),  bp.  • 9 mm.  aS-SO.?”,  n|®  1.3897,  d*^  I.2331,  toi 
(oalo.)  38.73  (obs.)  36.43. 

Addition  of  tert-batrl  aloohol 

CFgS  OOlj  + (CHjlOOH  ..  > (OH3)300aF  = 0012 

SoTsnlor  grams  (0.3a  aolej  of  l,l-dlfluoro-a,2-dlohloro- 
ethsne  and  223  ml.  of  a solution  of  sodium  tert^butrlate  In 
tert-butrl  aloohol  (saturated  at  100°)  were  pleoed  In  the 
stainless  steel  autoolare  end  beatod  with  shaking  at  100°  for 
20  hours.  lbs  autoolare  was  then  cooled  In  an  loe-salt  bath, 
opened,  and  the  oontents  poured  Into  a distillation  p~t  sur- 
roondsd  by  an  lee  bath.  Distillation  of  this  material  to  a 
tnaxlnum  pot  taoperetuie  of  40°  at  afrioapberls  pressure  gare 
one  out,  b.p.  9.0-10.0°,  presusmbly  tert-butrl  fluoride  ae 
had  been  snoountared  before  In  the  addition  of  this  aloohol 


to  trlfluoroohlorootboM. 

mo  residue  from  ttte  dlstiUetlon  «as  reaeved,  dilated 
sitli  Bold  water  asd  tbs  organio  layer  eeparatad  wasbed  and 
dried.  Fraotlooetloa  ^re  34.5  gram  of  (l*,H-dlaotbyl)e«ioxy- 
l-dlfluoro-2,2-dloliloroetbeae,  (QEj)j000fe00l2,  b.p,  • 2,9  aiu 
!•*>!*.  1.1*68,  toi  (ealo.)  97,7  (obs.)  37,0, 

AOPlTIOHb  TV  l.l-01r.UQ80-2.<H10Ri.ETWa« 

Addition  of  methrl  aloohol 

CFg«  OBJl  CH3OH  - ..  j.  OHjOOrgOHgOl 

Sixty  grass  (1,0  sole)  of  potaselos  bydroxide  was  dls- 
eolTwd  in  300  al.  (7,0  moles)  of  setliyl  aloohol  oontained  in 
a three  nseh  flask  equipped  with  etlrrer  and  rsflox  sondsneer/ 
132  grass  (1,25  soles)  of  l,l*dlfluoro*2aehloroeths&e  was 
added  slowly  and  the  mixture  refluxed,  (liquid  teaperature 
57  } for  4 hours,  me  reaction  mixture  see  diluted  with  cold 
water  the  organle  layer  eaparated,  washed  and  dried,  Fraotion- 
atlon  g.  TS  60  grama  of  msthozyl,l-difluoro-2-ohloroethane, 

(37t  of  tbeoretloal)  b.p,  0 130  ms,  27,5-30,0",  1.3560, 

d^^  1.2592.  tCl  (oalo.)  27.2  (oba.)  27.0. 


of  laanenEFl  alanhnl 


(OH3]gCHO0f2OB^l 
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Flftr  bIx  giuia  (0.8s  ooIm)  of  potassloa  lijrdroxld*  was 
add<4  to  2$0  ol.  IS. 2 aolea)  of  laepropjrl  alooliol  Bad  stirred 
uatU  dlsaolTsds  157  ervu  (1.55  solas)  of  l,l-dlTluopo-2- 
otilorosthsns  nss  added  orar  a period  of  2 hours  and  tbs  tsoip- 
erature  of  tha  zsaotlon  rose  to  the  roflux  point  of  laoproppl 
aleobol.  the  reaetlon  Blrturs  ms  dilated  «ltb  cold  water, 
washed,  aod  dried  orer  aohfdrous  oalola  ehlerlde  la  the  re> 
frlgsrator.  Distillation  of  this  saterlal  gsTs  a product  of 

h.p.  • 121  as.  52-55°,  n*5  1.38SO,  d®5  I.090.  Oalenlatloh 

D 4 

of  the  solar  refiaotlon  and  tba  feot  Uiat  sobs  dsooapoaltion 
bad  taJcen  plaae  to  produee  fuses  of  hrdroesa  flaerlde  Indloated 
that  this  produst  was  a lOzture  of  the  saturated  ethw  and  a 
dehfdrofluerlaation  produot  or  Tlnpl  ether. 

Fifty  grass  of  the  jeoduot  desoribed  abere  was  treated 
with  25  ssase  of  broslne  to  oonrart  the  Tlofl  ether  to  a 
higher  boiling  pospound.  stoess  brcmlns  was  destroyed  by 
sodluB  biBolfate,  the  produot  washed  with  water  and  dried, 
naotlcsatloa  geea  14  grasia  of  (l'l{ethyl)etboz]r-l,l-diriuoro- 
2-ahloroethane,  b.p.  <3  121  sa.  53.0°,  1.3720,  dj*  I.I627, 

tCl  (eaie.)  22.4  (obe.)  22.7. 

eHTOU.1  nre.40<einoH  OF  AUOTT  rOLTUALCgaunK. 

Slnoe  deeasposltloD  of  the  aUcoxypolyhaloethenes  had  been 
obaerred  In  a nuaber  of  distillations,  pertloularly  those 
loTolTlng  olsflns  containing  only  two  fluorine  atoss,  a sasple 


of  tM  otbei  rasultlag  frca  eddltlos  of  isopropfl  alooliol  to 
l,l-dlfluoro^,2-dlolilorDetti«ne,  ma  tbenellr  deooapoa”!  undar 
eontcollad  eonditloos  bf  tba  follovloe  ivocadurai  48  erams 
(0.2J  nola)  of  (l'aMth;llstIiozy>l,l*difluoro>2,2>dleblopo> 
atltaoe,  refluxed  la  a glaaa  flaek  uadar 

a floada.'isaz  eooled  bf  water  at  3*4^,  Tapor  paaaiog  througb 
the  reflux  eoadenaer  waa  led  throogh  a l}f  u.  tube  oontalnlng 
e bed  of  aedlun  fluoride  to  abaorb  hjrdTogaa  fluoride  and  ooa> 
daneed  In  a trap  cooled  bjr  a Ecy^ioe  aaetone  batb> 

rreetlonatlon  of  tbe  dlatllled  aoteTlel  gaTO  two  cutai 
8 gram  of  bip<  -28.$  to  -9.0^,  probablf  a alxture  of  jaropena 
and  iBopropfl  flooilda  and  l8  grama  of  leoprepfl  fluoride, 
b.p.  -9.0  to  -1.0^,  Hoi.  wgt.  (eals)  82.1  (oba.)  81.;. 

PistiUation  of  tbe  realdue  In  tbe  flaak  after  tbe  de- 
eoapoaitlos  deaorlbed  ebore  gi.Te  16  grama  of  dlebloroaoetrl 
fluoride,  OBII2COF,  b.p.  69.9®,  np*  1.3986.  Reported  boiling 
point  and  refraotlre  index  of  thla  caapnand  are  70.$®,  n^*^ 
1.3981.  Dlebloroaoetanillde  made  by  reaotlon  of  tbe  pro- 
duct wltb  aniline  and  bad  a m.p.  115-116®  (rep.117®). 

A amall  amouat  of  higher  boiling  material  waa  not  dla- 
tllled. Tbla  waa  preaunebly,  dlobloroaoetlo  aeld,  wblob 
glToa  no  conalatent  boiling  point  at  ataoepbarle  praaaura. 
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0.  nPBtOraiTAL 
AODlnOH  OF  PHEBOIfi 

111  rsaotloas  ot  -Ha  fluoroeierijiB  «lth  pb«iol  and  tbs 
ereeols  wsra  aarpiefl  out  In  glass  apparatoa,  spaelFtaallri  a 
tbrsa  neek  flask  equipped  elth  reflux  oondenssri  stirrer  and 
suitable  inlet  apparatus  for  Intpodttatlon  of  tbs  olefin.  Tso» 
perature  of  tbs  reaotion  eae  deterained  by  ooneideration  of  tbe 
volatility  of  tbe  olefin  and  also  by  tbs  soseeptibility  of  tbe 
product  to  debydrobalogenatlon.  In  general,  tbe  sethod  of 
reparation  found  most  suitable  eas  as  followst  tbe  pbonollo 
eoopound  was  dissolTod  in  acetone,  solid  potassium  bydroildo 
(85I  rOB)  *ae  added  to  produoe  tbe  phenolats  and  the  olefin 
Introduaod  as  tbe  olitare  was  etlrrod.  After  sompletlon  of 
tbs  addition  cf  tbe  olefin,  tbs  reaotion  mixture  *aa  allowed 
to  stand  sereral  hours,  then  diluted  with  water  and  tbe  crude 
product  separated,  niie  proiuot  was  washed  with  aodiim  hy- 
droxide solution  to  eonrert  unreadted  phenol  to  its  eoluble 
salt,  washed  free  of  alkali,  dried  and  fraotloaatad  through 
a euitable  oolumn. 

aPlTIOm  TO  1.1.2-B)ITUiOR0..2-OHLOBongBa 
Addition  of  Phenol 


OFaeOFOl  +•  OgHjOH 


CgHjOOFzCHFCl 


48. 


One  hunarea  algbtf  smae  (2  oolaa)  of  phanol  w»«  am- 
BolTsa  In  300  ■!,  of  ooatooe,  50  s^aaa  {0,75  nolo)  »olla 
potasolun  hj>art«la«  aaaea  ana  tti*  alitupo  Btirsea  until  solu- 
tion ass  oomplsts.  Tllo  tplfluoroehlerootnons,  lit  grajw 
(1,0  ools)  van  atstllloa  Into  tbs  posatlon  olxtuia  tbrousb  an 
Inlot  tube  reasblng  unaer  the  aurface  of  tw  llquia  orsr  a 
pertoa  of  six  hoars  at  a llqaia  tecpeiatare  of  *0®,  the  re- 
flox  sonaenser  aas  eoolaa  by  a ury-loa  aoetone  mixture  ana 
a trap  soolea  by  Wy-loe  plaoea  to  oonaansa  unreastsa  olefin. 
After  adaitlen  of  the  olefin  aas  ooaplete,  tbs  alxture  aas 
alloaed  to  etnnd  asTerai  hours  at  toon  temperature,  ailuted 
eith  water,  wasbsa  with  sxeesa  eoaiom  hydroiiae  solution  ana 
dried  orer  anhydroue  potaaslua  eerbonats.  About  110  >1,  of 
eruds  mroduot  was  obtained.  7ery  little  reflux  was  notad  dur- 
ing the  reaotion  and  no  onreeoted  olefin  wee  solleotsd  In  the 
trap.  Bis  produot  was  fraotlonated  ttarough  a ooluwt  paoked 
with  glass  hslioes  and  gore  54  grams  of  Pbenoxy-l,l,a-trl- 
fluoro-2-ohloroethane,  OgHjOCPjOHfOl,  b,p,  50.0®  • 4 am. 
n|5  1.4454,  dJ5  1.3854,  loi  (oalo.)  1«.»4  (obe.J  16.75, 

AH,  1.15. 

Addition  of  o-oreaQl 

0r2S0yci  + o-OHjCjHjOB  — — » o-OHjOjB^OCPjOHPOl 
TWO  hundred  ssTanty  grams  (2*3  molma)  of  o-sresol  was 
aissolvad  in  350  sd.  Of  aoetone  and  58  grams  (0,85  mole) 


*?. 

•olid  poMsaluB  bpdrcalde  added  with  atirrios  and  axteraal 
aoollog  of  tbe  aolutlon,  Oao  bundled  fortp  aaveo  graBB  (I.27 
Bolaa)  of  trlfluoroebloroatbaoa  «aa  dlatlllad  Into  tba  atirred 
aolutlon  of  ereaol  and  aodloB  ereaelata,  sBlntainad  at  a liquid 
tea]>arature  of  $5-60^,  orar  a period  of  four  bonra,  tfnreaetad 
olefin  >aa  trapped  and  reofoled  until  oonaunad.  Bia  reaotl  .a 
nlzture  was  then  diluted  with  water,  ttaa  organlo  laper  aepa> 
rated  and  waahad  wltb  a aolutlon  eontalnlng  1.5  Boles  of  aodl- 
uB  hrdroxlda  and  tha  product  dried  over  arJipdrouB  oalelua  oblor- 
Ida.  Tlald  of  erude,  drr  produot  was  224  graBS,  79i  of  tbeore- 
tlsal.  Vraotlonatlcn  of  this  {TOduot  tbrougb  a 50  Inob  ool- 
UBn  paoked  wltb  Berle  eaddlee  save  104  itratis  of  2*aietbrlphea> 
ox7>l,l,2>trlf  luoro-2^bloroethane,  2*CEjOgB^0CF2OHFCl,  b.p. 

• 4 na.  dl.0.^1.6®,  l.*523,  dj®  l.2?51,  toi  (ealo.)  15.7? 

(oho.)  l«,TT. 

Addition  of  B-oroaol 

orgBcron-  b-oHjO^h^oh  — ■— > B-oHjOgijOCFjOHroi 

no  hundred  asTent;  graos  <2,5  aoles)  of  B-oresol  were 
dissolved  In  550  ml.  of  aaetone,  56  graas,  (0,65  mole)  of  solid 
potaasloa  hrdrozlde  added  and  the  mh  tore  etlrrad  until  tbs 
potassluB  hydroxide  bad  dissolved.  100  grus  <0,84  Bole)  of 
triflaeroehlaroothaae  was  vaporised  and  babbled  through  tbs 
aolutlon,  OBlntalnlng  a liquid  taaperature  of  55>40°,  the 
aixture  «ta  allowed  to  stand  overnight,  then  diluted  with 


$0. 


1.5  lit*?*  of  WQtor  and  l.s  solas  of  sodios  hydpozlde  added. 

Tto  oruda  jsoduet  «es  aaparated,  wasbad  free  of  alfcall  and 
dziad  over  anhydrous  ealolun  ehloplda.  Tield  of  tt»  oruda, 
dry  icedaot  »ta  184  grains,  931  of  theoretloai.  Vraationa- 
tlon  of  this  oatarlal  through  a 50  Inoh  ooluan  paekad  with 
Barla  saddles  gars  148  grans  of  3-«athylphanoxy»l,l,2-tPl- 
fluoT.'-2-eUaroathaBS,  S-OHjO^^OCfjOHfOl,  b.p.  • 5.J  aa. 

85.0- 65.7®,  45  1.4912,  d|5  1.2778.  lOl  <oalo.)  15.79  (oba.) 
15.61, 

Addition  of  p-oreaol 

CF2*0r01  + p-OHj04B*0H  ■ > p-OH30gHtO0T2OHFCl 

•two  hundred  eljctaan  graoe  of  (2.0  solas)  p-eraaol  ware 
dissolved  in  900  al.  of  aeetona,  42  grans  of  potnsslua  hydrox- 
ide added  and  tba  mixture  stirred  until  all  solid  was  dissolved. 
One  hoLdrad  seventy  nine  grans  of  trlf Inoreehloroetbana  was 
bubbled  through  the  solution  over  a period  of  aiz  hours,  main- 
taining a liquid  temperature  of  50®  by  external  heating.  Dte 
oruda  produot  was  soparatad  by  dilution  of  the  reaetioo  mix- 
ture with  water.  Xo  additional  potassium  hydroxide  was  added 
to  the  wash  solution,  ‘ne  produot  dried  over  anhydrous  oalol- 
UB  oblorlde.  rraotlonatlon  ^ve  167  grams  of  A^athyl-phenozy- 
l,l,2-trlfluoro-2-ehloroethane,  l-oajOgH^XFjCBFCl,  b.p.  • 4 mm, 

69.0- 70.0®,  n|5  1.4493,  d|>  1.2857,  tOl  (oalo.)  I5.79)  (obs.) 
15.91. 
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ADUITION  Tv.  l.l-Dir^UCfflO-g.2-PICHL(B0mMl 
Addition  of  PhBno^ 

OFa^OOlg  + OjHj«  C^RjOCFsOBQlg 

Ono  bundrod  eifritr  alrbt  grass  (S,o  aolea)  of  pbanol  was 
dlSMlred  in  550  ol.  of  aoatoa*,  48  graos  of  (0.(4  sole) 
potssslaa  ivdfozldo  added  and  the  olxtura  stirred  iintll  ell 
solid  bad  diseolTSd,  nts  solution  sea  than  soolsd  to  10°  and 
154  graoa  (l.l£  aolss]  of  dlfluorodleblorosUittio  dlatlllsd  into 
tbs  solution  sblls  stlrrlne  orsr  a period  of  two  boors,  Tseper- 
ature  of  tbs  rsaotl<n  nlxturs  was  oalntalned  at  10°  br  sxter* 
nal  soollng.Sbe  ralxtors  waa  allowed  to  stand  overnlsbt,  tben 
diluted  wltb  1.5  liters  of  sold  water  oontsinine  1.5  oolaa  of 
sodium  hrdroxids  In  solution,  n»  srude  produnt  was  separated, 
waabsd  free  of  alkali  wltb  sold  water  and  dried  orer  anbfdroua 
oalelUD  eblorlde,  rraotlonatlos  bbts  157  eraoe  {(Ol  of  tbeo- 
retloal)  of  pbeno9-l,l-alfluoro-2,a>dlobloroetbane, 
OgBjOCFgOBJlj,  b.p.  « 4 Bb.  71,0-71.5°,  1.47(5,  d|5l.5721, 

lOl  (eale.)  51.2  (obs.)  51.5. 

ADDITIOH  Tt  1,1-Dlfl  III  llll  1 |||  j|H 

OTg^OBOl  + O^EjOE  -■»  CjHjOCJjOHgOl 
hundred  tblrtr  fire  graBs  of  (2.5  aolea)  of  phenol 
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wa*  ai*Bol»»a  In  450  Bl.  of  aoetone,  iOO  sraas  (1.5  aolae) 
of  potasalOEi  br^ozide  aodad  and  tb«  mixture  stirred  udUI 
all  solid  twa  dlesolTod,  The  solution  was  ooel-jd  to  roco 
temperature  and  11}  gpoma  (1.1}  moles)  of  dlf luoroehloroeth- 
ene  dletilled  Into  the  mixture,  Ibrmsoted  olefin  was  trapped 
and  reereled,  three  passes  helns  reruirsd  for  oosplete  absorp- 
tion of  the  olefin,  Approxlmatelr  three  hours  was  renulred 
for  Introduotlon  of  the  olefin  and  tbs  temperature  rose  to  a 


B of  4}”,  The  reaetlon  mlxtare  was  stirred  an  addition- 
al three  hours,  allowed  to  stand  overnight,  then  diluted  with 
water  and  the  orode  product  eeperated,  Thie  prodoet  aas 
washed  with  eodinm  hrdrozlde  eolation,  with  water  and  dried 
orer  anhydrous  ealolum  ohloride,  Kaetlonation  throush  a 
paeked  ooluan  at  4 am,  gore  t 

OiiS  b.t.  °C  Tleld  4^ 

1 }2,0-}4,4  49«.  1.4B90 

2 51.1-55.2  30g, 

3 56.0-57.0  72e.  1.4732 

eat  9 is  O^ajOOFgQBgOl,  b.p.  • 4 n.  56.0-57.0®,  1.4732, 

d,’  1.2670,  (sale.)  18.41  (obi.)  1B.53,  This  prcduot 
was  prepared  by  UoBee  and  Bolt,  The  above  eonstants  are  in 
reasonable  agreement  with  their  raloes.  Oats  1 and  2 ora 
mixtures  at  the  satoxated  ether  desorlbad  ebore  and  the  ds- 
hydrofluorinated  prodaot  O^H^ocr*OHOl.  40  grams  of  cut  1 
was  rafluxad  with  equsons  potassium  hydroxide  solution  for 
4 hours,  separutsd,  washed  end  dried,  Traetlonatlon  at  re- 
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duaed  predsure  gars  a produgt  witti  refraotlTa  Index  of  1.49M 
at  25®  and  sootaining  15.7i  ehlorlne.  Reported  valaea  fop  tlie 
pbenpl-Tlnpl  atPer  la  1.5049  and  tta  tHeoretloel  palae 
for  peroentage  oblorlne  is  20.51.  Tberaropa  tlw  prodoot 
talned  bp  tbe  alkali  treataent  is  probebljr  alao  a alxture  of 
the  saturated  and  uasaturetad  etbers,  but  oontainiag  sore  of 
the  uaseturete  than  Out  1 abore. 

Bgn[myy...u^ATiMt  g Psaiom-L'QRccHioRognuKEs 


OgHjOCrgOBDls  OsHjWTWMlz 

Addition  of  phenol  to  l,l-difljoro>2,2-diohleioetbana  at 
a higher  teaperature  and  with  separation  of  the  {voduot  bf  a 
procedure  different  fros  that  dasorlbed  above  for  the  aetura> 
ted  ether  resulted  In  a dehydroflaorlsated  prodiut. 

'^0  hundred  eightf  tno  grass  (5.0  moles)  of  phenol  wan 
dissolved  in  500  si.  of  aoetons,  42  gra^  (0.64  sole)  of 
potassium  hydroxide  was  added  and  the  solution  stirred  until 
all  solid  dissolved.  Onsva.  difluorodiobloroethene  (200 
gramS'1.5  aolae)  eas  distilled  sloelp  Into  the  stirred  six* 
ti9s  over  a period  of  three  hours.  A narked  teaperature  rise 
eaa  noted  dorlog  tbe  edditlon  of  the  olefin.  After  eddition 
of  the  olefin  eaa  oosplete,  aeetone  vas  distilled  fros  the 
mixture  to  a dlattllate  temperature  of  70®,  the  residue  sooled 
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Bod  sufflolest  potaBaiBo  brdroxUe  added  to  ooDTert  tha 
phenol  to  the  potaaalua  aelt,  Iha  alzture  was  then  atean 
distilled,  separated,  washed  with  water  and  dried.  Raotlen- 
ation  throu7lt  a 10  Ineb  eoluoa  paohed  with  glass  helloes  gawe 
193  graiBs  of  phe&oxjr-l>fluoro-2,2-dlobloreetheoa,  OgHjOClwCOlg, 
((21  Of  theoretloal)  b.p.  • 4 la.  70,0-72.3°,  1.3038, 

d^’  1.34(4,  lol  (sale.)  34.2(  (obs.)  34.23. 


The  saturated  ether  CgR^OCF^OEFCl  rsalats  dehrdrofluorln- 
atlon  under  the  prswlonslp  given  conditions  of  preparation  or 
the  eondltlons  of  steea  distillation  in  the  presenos  of  elhall. 
Twenty  three  greoa  of  0(Bj0C?2CHr01  was  refluxed  with 
30  graoe  of  potasslua  hydroxide  In  100  ■!.  of  water  f«  24 
boars.  After  tbr  produot  was  separated,  waehed  free  of  al- 
kali, dried  and  fractionated,  the  rafraotlTS  index  was  not 
appreslably  different  from  that  of  the  aaturated  ocaponnd. 

Another  portloo  of  the  saturated  ether  O^B^OOTjOEFOl 
*ss  refluxed  with  excess  powdered  potaseliu  hydroxide  nntll 
all  evidenos  of  reaction  bed  ceased,  then  distilled  froa  the 
solid.  Om  produot  was  C^BjOCracyol,  b.p.  1(0°,a|^  1.237, 

Ici  (calc.)  18.6  (ebe.)  i8.4k  1.4723. 


aiBBQlE,JS  Of  AmXICTKlJBAlQ«!lljaS. 


establisli 


structure  of  the  erfloxrpolirlutloethanes, 


tin  following  renotions  were  oarried  out. 


C(Hj0cr20Hrci 


[OfiHjOl! 


■SHFOl 


ohfciooohI 


CBrClCOOOgBS 


One  bundred  flea  grniee  (0.5  sole)  of  CgBjOCrgOHFOl  wsa 
alxsd  with  100  grass  (l.Osole)  of  eulfurio  said  (96t)  in  a 
three  neok  glass  flask  equipped  with  stirrer  and  reflux  ooa- 
denssr.  The  mixture  waa  heated  with  stiirlng  on  a steam  bath 
for  45  alnutee,  oooled  to  rooa  taapsreture,  50  ml.  of  ethrl 
Bloohol  (absolute)  added  and  refluxed  for  15  minutes.  The 
raaetien  mixture  was  then  poored  into  a beaker  of  crushed  ice, 
the  lower  leper  aeparntsd  and  naebed  with  eeld  sodium  hydroxide 
solution,  with  water  until  alkali  free,  and  dried  orer  anhy- 
drous oaleina  sulfaite,  Raotlonetlon  gave  11  grams  of 
CHPCIOOOC2H5,  b.p.  150-151®,  n^*  1.3951,  d|5  1.227.  ttese 
data  are  in  agreement  with  those  published  for  ethyl  fluor^ 
shloroaeetate  and  oonfira  ths  aasuaption  that  the  struoturs 
of  the  original  ather  inTolrea  a phsnoxy  group  attached  to 
the  oarbon  baring  two  tluorina  atoms. 


SaUAKT 


I.  A nunbav  of  alkylaxrpolrbaloetbansa  and  aUqrioxf 

etbeoes  bare  bean  prepared  bp  additloa  of  aloobola  to 
fluoroOlef Ine, 

XI>  A bUBber  of  arrXoscrpelTbaloetbanea  bare  been  prepared  by 
tbe  addition  of  pbwol  and  oreeola  to  fluorodleflaa, 

TCo  of  tbeee  were  dabydroflDorlnated  to  pieduea  tbe 
sorreapondlog  unsatornted  etbera. 

III.  Al^yloxypolytaaloetbaaea  of  tbe  typee  B00720B312  and 

BOCr^OBrol  bare  bean  abown  to  reaat  further  with  aleo- 
bel  In  tbe  preeeoee  of  alkoxlda  ion,  to  glre  polyallcyl- 
oxy  ooapoQodB  of  tbe  ortboeatar  typea. 

IT.  ShaRaal  deacaq^eltlon  of  the  etbera  fonted  froai  highly 
branntaed  aiaobola  baa  been  studied  and  the  fragments 
Identified. 

T.  A asobanlsm  has  been  proposed  for  tbs  tberaal  deeospo* 
eltlon  of  eUiers  forawd  by  additbos  cf  seaondary  and 
tertiary  aloobols  to  fluoroblaflna. 
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The  autbor  wlataBs  to  axpraae  hia  appraeUtloa  tor  tu 
aid,  guiOanoa,  and  intarast  at  Dr.  Paul  TWrant  during  the 
aourae  ot  tbla  work. 


BIOORAlOr 


Henrj  a.  Bront,IIl(  was  bora  at  Oarbnr,  Tlorlda  ea 
Marob  7,  1919. 

Ee  atbaodad  Duke  QalTareltr  frca  septai&er  1997,  to 
koeuBt,  19«2  and  waa  mardad  tba  B.S.  dasree  ia  1941,  tbe 
K.d.  degrae  la  1949  troa  tlint  InatltoUon, 

In  194s  he  aaaepted  a position  aa  raaaaroh  ehaalat  with 
ns  Taxaa  CoBVenr  and  aaa  anplorad  bp  then  aatll  Anguat  of 

1947. 

In  saptaaber  I947  ha  antarad  tha  (ftadnata  Sohool  of  the 
TlnlTarBitr  of  Plorlda  and  has  baea  in  attandanea  siaoa  that 
data. 


ocuamE  nzpoBT 


lUs  diBBBitatloa  WBB  prepered  uadBr  tba  dlraotion  ot 
tbe  CbBiman  ot  tbo  oanlldstB'B  SoperTlaerjr  OooslttBB  and  baa 
baon  ap^oTsd  bp  all  oaobara  ot  the  OoBlttas.  It  waa  sub- 
alttad  to  tbe  ttaduata  Oooaoil  and  waa  approTad  aa  partial 
fultllraent  of  tba  raqulreaenta  tor  tbe  dagrea  of  Poator  ot 
mioBoidij. 
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